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8. The failure to account for the effects of induced demand seriously
undermines the reliability, accuracy, credibility and validity of VMT estimates used
to develop regional transportation plans, evaluate afternatives to proposed plans
and projects, and to estimate regional emissions from motor vehicles. DOT must
address this serious deficiency that undermines the acceptability of regional
transportation plans, NEPA reviews of alternatives and conformity determinations
under the Clean Air Act wherever induced demand is not fully accounted for.
Environmental Defense requests that DOT issue guidelines that require agencies
to use state-of-the-art modeling tools to account for this effect whenever regional
transportation plans, EIS/EA reviews or conformity determinations are being
performed as part of the regional planning, conformity or NEPA process.

9. Environmental Defense requests that DOT support its proposed
requirements to consider the disparate impacts of transportation investment
policies on low income, racial and ethnic communities by requiring that a)
performance criteria be identified by the regional planning agencies, b) that the
impacts of past practices and any proposed new or revised regional plan be
routinely quantified with respect to such performance criteria as part of the regional
planning process, and c) that regional planning agencies adopt target
improvements in the performance criteria as part of developing the regional plan,

10. Environmental Defense requests that DOT adopt a national goal to
- guide the regional planning process to achieve the elimination of disparate impacts
of each regional transportation system as required by Title VI of the Civil Rights
Act. The goal should be defined as the development of a regional transportation
system that ensures squal access to all existing and new places of employment,
housing, worship and public facilities by populations that do not own or operate
personal vehicles, without imposing disparate cost and travel time burdens on
such populations. The rule should require that regional transportation plans adopt
strategies to implement the national goal with all deliberate speed.

Environmental Defense appreciates this opportunity to comment on the
proposed regulations, and would welcome any further opportunities to explore the
issues raised by these comments with the Department.

Respectfully submitted,

Robert E. Yuhnke
Counsel for Environmental Defense

Michael Replogle
Director, National Transporiation Program

"Nelson, Arthur C. Effects of Urban Containment on Housing Prices and Landowner Behavior, In Land
Lines, Cambridge, MA: Newsletter of the Lincoln Institute of Land Policy, May 2000 Volume 12 , Number 3,
www lincolninst.edu.
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Attachment 6: _ December 4, 2000

Transportation Secretary Rodney Slater
U.S. Depariment of Transportation

400 7 St SW

Washington, DC

Dear Secretary Siater:

One of the consequences of urban development during the past half century has been the
erection of barriers to mobility that have imposed inequitable burdens on many African-Americans,
Latinos and other racial, ethnic, disabled and age minorities in the U.S. These Americans often do
not share in America’s economic progress in part because they are denied access to the majority of
new johs, affordable housing, educational and entrepreneurial opportunities located in new suburbs
where access is restricted to those who drive cars. Woefully inadequate or non-existent transit
services outside the urban core deny equal access to ali who live in America’s cities and depend on
public transportation for their mobility. To ensure equitable transportation services for the elderly, the
young, disabled and those who cannot afford to drive, these barriers to equal access must be

avarcnmao
Y W E e

Federal transportation laws require metropolitan areas, acting through regional planning
agencies, to develop regional transportation plans that guide the fuiure expansion of urban
transportation systems. Congress has directed that metropolitan areas adopt 20-year plans that
“encourage and promote the safe and efficient management, operation, and development of surface

transportation systerns that wili serve the mobility needs of people....” 23 U.S.C. §134(a)(1} and (2).

Once adopied, these plans govern the expenditure of federal and State transportation funds in
metropolitan areas.

All federally funded programs, including the transportation programs developed through
regional transportation plans, are subject to the requirements of Title VI of the Civil Rights Act. Title
Vi and its regulations prohibit recipients of federal funds from engaging in intentional discrimination
on the basis of race, color or national origin, as well as unjustified adverse disparate impact
discrimination for which there are less discriminatory aiternatives. Title VI provides that “[n]o person
in the United States shall on the ground of race, color, or national origin, be excluded from
participation in, be denied the benefits of, or be subjected to discrimination under any program or
activity receiving Federal financial assistance." 42 U.5.C. § 2000d.

The federally funded transportation systems developed in most American cities during the
last half century deny the benefits of regional mobility and equal access to the 30%, or more, of
Americans who cannot or do not drive personal vehicles. The new transportation planning rules, that
you recently proposed to implement the Transportation Equity Act for the 21st Century, seek to begin
the process of reversing the inequities of past transportation investment practices. Among other
improvements in the metropolitan planning process that would be required by the proposed rules,
DOT would require planning agencies to assess the disparate impacts of the current transportation
system and develop plans that begin to remedy those impacts.
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We appiaud you for launching this initiative to remedy the adverse social and equity
effects of transportation systems in many metropolitan areas that rely almost exclusively on highway
development with no comparable expansion of the transportation services needed by those who do
not drive. However, we are concerned that the proposed rules contain no clear standard against
which regional mobility for all people is to be judged. Without clear direction in the federal rule, we
are not sure that your initiative will achieve significant resuits.

We propose the adoption of a national mobility goal to measure the performance of
metropolitan transportation systems. The goal can provide a benchmark for evaluating whether
metropolitan areas with clearly inadequate transportation systems are investing in the strategies
needed to remedy the inequities of past practices.

This national mobility goal could foster development of regional transportation systems that
serves the whole population by ensuring that those who are dependent on means of travel other than
driving a car are served equally with regard to essential mobility criteria. These criteria for measuring
performance of fransportation systems shoulid include, at a minimum, evaiuation of whether the
systems are designed to -

» ensure equal access to employment opportunity, affordable housing, educational and community
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through the Regional Transportation Plan;

= ensure early substantial progress towards this equal access mobility goal through the
Transportation improvement Program; and

= ensure that those who are transit-dependent or rely on shared-ride services do not face
increased travel cost, travel time, safety hazards, or degradation of travel conditions compared to
those who drive perscnal vehicles.

We ask that language be added fo the proposed rule to define the mobility goal as “the
development of a regional transportation system that ensures equal access to all places of
employment, housing, worship and public facilities, including access for populations that do not own
or operate motor vehicles, without imposing disparate cost and travel time burdens on such
populations.” The rule should require that “regional transportation plans and Transportation
Improvement Programs adopt strategies to implement the national mobility goal with all deliberate
speed.”

We seek your support for the adoption of this goal as part of the metropolitan planning
ruies soon to be issued by the Depariment of Transporiation. The adoplicn of a national mobiiity goal
can lay the foundation for the development of future transportation systems that will break down the
mobility barriers to equal access in American cities. Issuing regulations that effectively promote equal
access could be an important legacy of this Administration to those who need a hand up, not & hand
out.

Sincerely,

Rep. John Lewis

Hep. Edolphus Towns
Rep. Carolyn Kilpatrick
Rep. Elijah Cummings
Rep. Cynthia McKinney
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Chapter 2: Transportation, Air Quality, Green-

house Gas & Energy Analyses

This chapter presents the results of simulating each of the alternatives described in the pre-
vious chapter through the year 2010. The analyses show that by focusing land uses in
moderately dense, mixed use, pedestrian designed locations served by transit aud sup-
ported by demand management policies, the LUTRAQ alternative makes a substantial dif-
ference in travel behavior and air quality. The LUTRAQ alternative significantly reduces
the need to own multiple vehicles, or even any vehicle at all. The alternative also reduces
vehicle miles traveled and increases walking, bicycling, and transit use. Air pollution,
greenhouse gas emissions, and energy consumption are also reduced.

Auto Ownership

The LUTRAQ study area today is more auto dependent than the region as a whole. Only
1.2 percent of person trips in the study area are by transit, compared to 3.4 percent of the
person trips in the region. This is at least partially a result of the social and economic
characteristics of study area residents, who are more affluent than residents in much of
region. In addition, these residents are less well served by transit and live in developments
that are lower in density and less pedesirian friendly than more centrally located portions
of the region. Thus, it is significant that the LUTRAQ alternative reduces auto ownership
rates in the year 2010 over what they would be without changes in land use policies or

fransportation investments.

Table 2-1: Auto Ownership

. LUTRAGQY/
Percentageof(i No Highways HE::;?S/ LUTRAQ LUTRAQ é‘éﬂfiﬁ‘t% Congestion
Homes Build Only i 9 (TOD Only) Pr-?cin Pricing
Owning: g g (TOD Only)
0 Auto 2.9 3.0 3.0 49 8.1 5.6 87
1 Auto 265 26.8 26.8 29.2 35 302 35.6
2 Autos 476 47.7 a7.7 44.8 40.1 43.7 38.6
3 Autos 23 22.5 225 21.1 15.8 204 15
Average
Autos/ 1.91 19 1.9 1.82 1.63 1.79 1.6
Household

Table 2-1 shows the estimated percentage of households that would own various nurmbers
of autos under each of the alternatives. The Highways Only alternative would not change
auto ownership rates, but the LUTRAQ alternative would reduce the average number of
autos per household by five percent compared to the No Build alternative. The number of

households with only one car, or no car at all, would increase with the LUTRAQ alterna-
tive,

Analysis of Alternatives . 13



Chapter 2; Transportation, Air Quality, Greenhouse Gas & Energy Analyses

The main reason for these changes in auto ownership can be seen in the TOD columns of
Table 2-1 that show the auto ownership levels in the transit oriented development (TOD)
areas of the LUTRAQ alternatives. About 35 percent of TOD households would choose
to own only one car, and over 9 percent would choose not to own a car at all. Only 55 per-
cent of households in the TODs would own two or more cars compared to 70 percent in.
the study area with the No Build or Highways Only alternatives.!

Mode Choice

Mode choice is also strongly influenced by the alternatives, The No Build and Highways
Only alternatives would continue the auto orientation of the study area while the
LUTRAQ alternative would shift many trips to non-automotive modes. Table 2-2 dis-
plays the projected mode shares for 2010 by (rip purpose. Figures 2-1 to 2-3 show the
results graphically.

It is important to note that the Highways Only alternative would actually decrease auto
mode shares slightty as compared to the No Build alterative, especially for work trips.
This is most likely the result of including some transit capital improvements in the alterna-
tive.

With the LUTRAQ alternative, residents of the study area make more than twice as many
work trips by transit than with the No Build or Highways Only alternatives. Carpooling
also increases substantially with the LUTRAQ alternative while it declines with the High-
ways Only alternative.

This shift away from the automobile under the LUTRAQ alternative is primarily the result
of two factors. One factor is the TOD development pattern. The share of works trips by
walk/bike and transit would be much higher in the TOD areas in the LUTRAQ alternative
than in the study area as a whole, as shown in Table 2-2. The significant improvements in
transit accessibility and the pedestrian environment, as well as the density and mixture of
uses in the TODs, would encourage much greater use of alternatives to the automobile. In
the TOD areas, walk, bike, and transit would account for about 30 percent of all home-
based trips and 33 to 38 percent of all work trips. These figures, while substantially higher
than those in the rest of the study area, are similar to measures of current travel behavior in
the pedestrian friendly areas of the City of Portland. This success in reducing aunto travel
implies that organizing future development beyond 2010 according to transit-oriented
development principles could further reduce automobile reliance county wide.

s TODs are designed with 57.5 percent of housing in mulii-family units compared with 37 percent in all
of Washington County in 2010. Apartments and condominiums are smaller and attract different house-
koids than single family homes. Thus, part of the benefit of TODs is to concentrate smaller households
that are likely to own fewer cars near transit stations. In all, the effects of applying the principles of
good planning (by locating transit-oriented households near transit) are as important as the effect of
applying principles of good design (mixed uses and pedestrian orientation). See 1000 Friends of Ore-
gon, Making the Land Use, Transportation, Air Quality Connection, Vol. 6, Implementation (Portland,
Oregon, 19935), Appendix D.

14
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Mode Choice

Table 2-2: Mode Choice (by percentage of trips)

LUTRAQ/
Highways/ LUTRAQ/ Congestion
Highways Parking LUTRAQ Congestion Pricing
No Build  Cnly Pricing LUTRAG {TCD Only)  Pricing (TOD Cnly}
HoME BASED TrIFS
Home Based Work Trips
Walk/Bike 2.8 2.5 25 35 5 4 8.7
Auto 89.7 28.7 §2.2 78.3 66.7 74.9 62.1
Drive Alone 75.8 75.1 61.7 58.2 49.6 55.3 45.7
Carpool 14 13.8 20.4 20.1 17.2 19.6 16.4
Transit 7.5 3.8 18.3 18.2 28.2 211 321
Home Based Non-Work Trips
Home Based Other Trips
Walk/Bike 3.3 3.1 3.1 3.9 6 4.4 7
Auto 85.6 85.8 954 g4 90 83.3 88.9
Transit 1.1 1.1 1.5 2.1 4 2.3 4.2
Home Based School Trips
Waik/Bike 18.4 15.4 i5.4 194 154 18.4 9.4
Auto 2986 20.7 296 29.8 296 29.8 29.6
Transit/School Bus 51 50.9 51 51 51 51 51
Home Based College Trips
Walk/Bike 3.2 3.2 3t 8 4.3 7.1 4.8
Auto 80.9 501 85.2 78.4 77.4 77.8 76.3
Transit 15.9 18.7 11.7 17.3 16.6 17.4 16.6
Total Home Based Noen-Work Trips
Walk/Bike 6 5.8 58 6.5 9.9 6.9 10.4
Auto 84 842 84.1 82.6 711 82 718
Transit 10 10 10.1 10.9 18.9 11.1 17.9
Total Home Based Trips
Walk/Bike 51 4.9 4.9 586 8.7 6.1 9.2
Auto ] 85.6 85.4 83.6 81.4 70.1 80 69.3
Transit 9.3 9.7 11.5 12.9 21.2 13.9 21.5
NoN-HoME BASED TRIPS
NUN-MRHIR Ogas8d WOTK [ TiDS
Walk/Bike 0.4 0.4 0.4 0.9 1.7 1.1 2
Auto 98.9 98.9 98.9 98.1 96.5 97.7 96.2
Transit 0.7 0.7 0.7 1 1.8 1.1 1.8
Non-Home Based Non-Work Trips
Walk/Bike 0.3 0.3 0.3 a.5 0.9 0.7 0.9
Auto 98.1 99 941 98.7 38 98.5 97.9
Transit Q.6 0.7 0.6 0.7 1.1 0.9 1.2
Total Non-Home Based Trips
Walk/Bike 0.3 0.3 0.3 0.7 1.2 0.8 1.4
Auto el ] 99 98.1 98.5 97 .4 98.2 97.1
Transit 0.8 07 0.6 0.8 1.4 1 1.5
ToTaL ALL TRIPS
Walk/Bike 3.8 37 37 4.3 6.8 47 8.9
Auto 89.1 B9 87.7 86 77.2 84.8 774
Transit 7 7.3 8.6 9.7 16 10.5 18.7

Analysis of Alternatives 15
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Ne Build

Highways Only
Highways/Parking Pricing
LUTRAQ
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Figure 2-2:
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The other factor influencing the LUTRAQ alternative's performance is the effect of the
parking charges and subsidized transit passes included in the alternative. This effect can
be seen by comparing the Highways Only and the Highway/Pricing alternatives, as the
pricing alternative contains the same parking charges and transit pass subsidies as the
LUTRAQ alternative. Adding parking pricing and transit passes to highway building
nearly doubles transit usage for work trips and increases carpooling about 50 percent.

The relative effects of land use and pricing policies can alsc be seen by comparing the
mode shares for two earlier versions of the LUTRAQ package. Table 2-3 shows mode
shares for the LUTRAQ/No Pricing and LUTRAQ/Parking Pricing alternatives, and the
Base Case to which they can be compared. The LUTRAQ/No Pricing alternative contains
only LUTRAQ’s transit oriented land use plan and expansions to the light rail system.
This package increases the use of transit for the work trip by 30 percent in the study area,
but has minimal impact on.carpooling. The LUTRAQ/Parking Pricing alternative adds
the parking charge/transit pass component to the land use/transit package and boosts tran-
sit ridership an additional 36 percent. In addition, the LUTRAQ/Parking Pricing alterna-
tive has 50 percent more carpooling trips than the Base Case. In both these alternatives
the rates of transit use are highest in the TODs.

In all, the analysis indicates that 48 percent of the increase in non-automobile mode shares
tor work trips is attributable to the pricing measures, while the balance (52%) is due to the
1and use/transit changes. Hence, according to the model, the effect of land use/transit is
slightly greater than the impact of pricing. On the ground, however, both sets of measures
are likely to have a synergistic effect that the model is unable to predict. In other words,
under actual conditions, the sum of land use/transit plus pricing is likely to be greater than
the parts.

During the analysis of the LUTRAQ alternative, it became apparent that the model was
predicting lower walk and bike mode shares than expected. Upon further investigation, it
was determined that the data used to calibrate the Metro model—a 1985 travel survey of
the Portland area—under reported walk/bike trips, particularly for non-work and non-
home based trips in pedestrian friendly areas. Walk/bike shares in the San Francisco Bay
area, for example, are significantly higher than those reported in the Portland survey. This
problem implies that the Portland travel model does not include all walk/bike trips. While
the numbers of auto and transit trips are coirect, the estimated number of total non-motor-
ized trips is prabably too low.

To comrect for this under reporting problemn, a set of adjustments to the model’s walk/bike
trip outputs were developed. This increased walk/bike shares for the LUTRAQ alterna-
tives and correspondingly decreased auto and transit shares, as shown in Table 2-4. It is
important to note that these adjustments are made solely to provide more realistic esti-
mates of the walk/bike mode shares. The estimates of the number of auto and transit trips,
ag well as figures computed from these trips—such ag traffic volumes, vehicles miles of
travel, etc.—are not affected. Details of the walk/bike share adjustments are described in
Appendix C.

Analysis of Alternatives 17
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Table 2-3: Effect of Pricing on Mode Choice (by percentage of trips)

LUTRAQY LUTRAQY
LUTRAGY No Pricing LUTRAQY Parking Pricing
Base Case No Pricing (TCD Only) Parking Pricing (TOD Oniy)

Home Based Trips
Home Based Work

Walk/Bike 2.8 3.5 54 35 5.4
Auto 89.5 86.5 80.6 83.6 74.4
S0V 76 727 67.5 63.9 56.5
Carpooi 13.5 13.8 13.1 18.7 17.8
Transit 7.7 10 14 12.8 20.2

Home Based Non-Work
Home Based Cther

Walk/Bike 33 38 6.4 3.9 6.4

Auto 95.7 94.6 90.3 946 90.3

Transit 1 1.5 33 15 33
Home Based School .

Walk/Bike 19.4 19.4 19.4 194 19.4

Auto 20.7 29.7 29.7 29.7 29.7

Transit/School Bus 50.9 50.8 509 50.9 50.9
Home Based College

Walk/Bike 3.2 . 43 6 43 6

Auto 80.1 82 80.6 82 80.8

Transit 16.7 137 13.4 13.7 134
Total Home Based Non-Work

Walk/Bike 6 8.5 8 6.5 8

Auto 84.1 83.3 821 83.3 82.1

Transit 9.9 10.2 9.8 10.2 ' 9.8

Total Home Based

Waik/Bike 5.1 5.7 7.3 5.7 7.3

Auto 85.8 84,2 81.7 83.4 80

Transit 9.3 10.2 11 10.9 127

Non-Home Based Trips
Neon-Home Based Work

Walk/Bike 04 na 2 0.6 2
Auto 98.8 98.5 96.1 98.5 a8.1
Transit 0.8 0.9 1.9 0.9 19
Non-Home Based Non-Work
Walk/Bike 03 0.4 0.8 0.4 0.8
Auto 99 98.9 97.9 98.9 97.9
Transit 0.7 0.7 1.3 0.7 1.3
Total Non-Horne Based
Walk/Bike 0.3 0.5 1.2 0.5 1.2
Auto 989 028 9712 088 97.2
Transi{ G.7 0.8 1.5
Total All Trips
Walk/Bike 38 4.5 57 4.5 5.7
Auta 88.1 87.6 85.8 87 84.5
Transit 7 8 85 8.6 3.8

18 Analvsis of Alternatives
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Table 2-4: Mode Choice Adjusted to Compensate for Walk/Bike Under-Reporting (by percentage of trips)

Adjusted
Adjusted LUTRAQY  LUTRAQY
Adjusted LUTRAQ/ LUTRAQ/ Congestion Congestion
Adjusted LUTRAQ LUTRAQ Congestion Congestion Pricing Pricing
No Build LUTRAQ LUTRAQ ({TOD Only) (TCD Only)  Pricing Pricing (TOD Cniy) (70D Only)
Home Based Trips
Home Basad Work
Walk/Bike 2.8 3.5 4.6 5 6.1 4 5.1 57 6.8
Auto 897 783 774 887 84 740 741 821 g81.4
Sov 75.8 582 5758 49.8 49 553 548 457 452
Carpool 14 20.1 19.9 17.2 17 19.6 19.4 16.4 16.2
Transit 7.5 18.2 18 28.2 27.9 21.1 20.8 32.1 318
Home Based Non-Work
Home Based Other
Waik/Bike 3.3 3.9 9.3 B 12.8 4.4 2.8 7 13.8
Auto 95.6 94 88.7 20 83.5 93.3 88 86.9 82.4
Transit 1.1 21 2 4 3.7 2.3 2.2 42 39
Home Based School
Walk/Bike 194 19.4 251 184 427 19.4 26.1 19.4 42.7
Auto 29.6 29.6 27.2 296 21.2 296 27.2 298 212
Transit/Schooi Bus 51 51 487 51 36.1 51 48.7 51 361
Home Based College
Walk/Bike 3z 53 B 4.3 4.8 7.1 7.1 . 438 7.1
Auto 80.8 784 78.4 77.4 774 77.8 77.8 76.3 76.3
Transit 15.9 17.3 17.3 16.6 16.6 174 174 16.6 16.6
Total Home Based Non-Work
Walk/Bike 6 6.5 11.8 9.9 207 6.9 12.2 104 20.8
Auto 84 82.6 78.5 71.1 85.5 82 77.8 71.8 66.1
Transit 10 10.9 9.7 18.9 13.8 11.1 2.9 17.9 13.1
Total Home Based
Walk/Bike 5.1 5.6 9.9 8.7 17.2 6.1 10.3 9.2 17.4
Auto 85.6 81.4 78.2 70.1 65.6 B0 76.9 69.3 64.9
Transit 9.3 12.8 12 212 17.2 13.9 12.9 21.5 7.7
Non-Home Based Trips
Non-Home Based Wark
Walk/Bike 3.4 .9 7.8 17 13.1 1.4 10 2 15.9
Auto 98.9 58.1 91.3 96.5 85.4 97.7 89 96.2 825
Transit 0.7 1 1 1.8 1.6 1.1 1 1.8 1.6
Non-Home Based Non-Work
Walk/Bike 0.3 05 3.2 0.9 10.2 07 45 0.9 9.6
Auto 99.1 98.7 96.1 a8 88.8 08.5 94.6 97.9 89.3
Transit 0.6 0.7 0.7 1.4 1 0.9 0.8 1.2 1.1
Total Non-Home Based
VWaik/Bike 0.3 0.7 4.8 1.2 1.4 0.8 6.6 1.4 12.3
Auto 99 98.5 844 97.4 87.3 98.2 925 97.% 86.4
Transit 0.6 0.8 0.8 1.4 1.3 1 0.9 1.5 1.3
Total All Trips
Walk/Bike 3.8 4.3 8.5 6.8 15.6 4.7 9.3 6.9 15.8
Auto 89.1 86 82.5 77.2 71.6 84.8 81 77.4 71.5
Transit 7 9.7 9 16 12.8 10.5 9.7 15.7 12.7

Aralysis of Alternatives 19
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Vehicle Trips Per Household

The shift of work trips to not-auto modes for the LUTRAQ alternatives translates into
fewer vehicle trips per household, as shown in Table 2-5 and Figure 2-4.

Table 2-5: Vehicle Trips per Household

LUTRAQY
Highways/ LUTRAQ/  Congestion
No Highways Farking LUTRAQ  Congestion Pricing
Build Only Pricing LUTRAQ (TCD Oniy) Pricing (TOD Only)

HOME BASED TRIPS

Work 1.67 1.63 1.42 1.38 1 1.32 0.92

Other 3.56 3.57 3.57 3.5 2.62 347 2.59

School 0.2 0.2 0.2 0.2 0.13 0.2 .13

College 0.16 0.16 0.16 0.16 0.13 0.16 0.13

Total Home 5,59 5.56 5.35 5.24 3.88 5.15 3.77

Based
NON-HOME BASED TRIPS

Work 0.76 0.76 0.76 Q.75 0.74 Q.75 0.74

Non-work 1.18 1.18 1.18 1.17 1.7 1.7 1.16

Total Non-

Home Based | 1.94 1.94 1.64 1.83 1.91 1.92 1.9
TOTAL TRIPS 7.53 7.5 7.29 7.17 5.79 7.07 5.87

Figure 2-4: Vehicle Trips per Household
g8 I
7.53 7.5
7.29 717 - o7
& . - 578 . R 567 -
e H
e
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1
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Vehicle Hours of Delay

The

1 number of vehicle trips per
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LUTRAQ alternative, compared to the No Build or Highways Only alternatives. Most of
the changes are in trips to and from work. Within the TOD areas, vehicle trips per house-
hold are 25 percent lower for LUTRAQ and 32 percent lower for LUTRAQ/Congestion
Pricing than in the study area for the other alternatives. This is likely because residents of
TODs make a larger percentage of trips by walking, biking, and transit for both work and

other purposes like shopping and recreation, and because their household characteristics
dispose them to use autos less.2

Vehicie Hours of Delay

All of the alternatives reduce congestion, as measured in vehicle hours of delay, over the
No Build alternative. As Table 2-6 and Figure 2-5 show, the LUTRAQ alternative
reduces congestion 53.2 percent, 10 percentage points more than the Highways Only alter-
native. The LUTRAQ/Congestion Pricing alternative has an even greater impact because
of the per mile charge for work trips, which occurs at the most congested times of day.

Table 2-6: Vehicie Hours of Delay {P.M. Peak Hour)

. . Highways/Parking LUTRAQY
No Build Highways Only Pricing LUTRAQ Congestion Pricing
VHD VHD | Differencet { VHD | Difference | VHD | Difference | VHD | Difference

Freeways 1140 470 -58.8% 370 -67.5% 390 -65.8% 200 -825%
Principal/Major a4 =0 N o T,
Arterials 960 660 31.3% 470 -51% 520 -45.8% 430 55.2%
Minor/Cther " - 0 - g
Arterials 830 540 -34.9% 370 -55.4% 480 44.6% 370 55.4%
Total All 2930 | 1670 | -43% | 1210 | 587% | 1370 | -532% | 1000 | -65.9%
Classes

! Compared to the No Build altemative.

This is the only measure of transportation behavior on which a highway alternative per-
forms better than the LUTRAQ alternative. The Highway/Parking Pricing alternative has
160 hours, or 12 percent, fewer hours of delay than the LUTRAQ alternative. The combi-
nation of expanded highway capacity and reduced demand, especially for work trips,
reduces congestion. Enhanced highway capacity (as seen in Highways Only) reduces
delay by 1,260 hours or 43 percent compared to the No Build alternative. Adding parking
charges and free transit passes reduces hours of delay another 300 hours, or an additional
i0 percent. The LUTRAQ alternative contains the same demand management program as
the Highway/Parking Pricing alternative, but does not add nearly as much highway capac-
ity. Although a number of people shift to non-automotive modes, this is not enough to
reduce congestion to the levels of the Highway/Parking Pricing alternative.

N.B.: The LUTRAQ alternative assurnes household characteristics in 2010 that are consistent with the
continuation of current economic, social, and political trends. If these trends were to vary dramatically
during the study period, significant shifts in housing choices and travel behavior would be expected.
For example, if household income growth were to stagnate, or if current financial incentives for home
ownership were rimmed. one would expect to see a stronger multi-family housing market, and & wider

range of household types choosing multi-family housing products, than was assumed for the LUTRAQ
alternative.
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Vehicle Hours of Delay
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Figure 2-5: Vehicle Hours of Delay (P.M. Peak Hour)
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The higher speeds of the Highway/Parking Pricing alternative may, however, be only a
ternporary phenomena. The Standing Advisory Committee on Trunk Road Assessment of
Great Britain® surveyed the evidence on whether road capacity influences the amount of
traffic. They concluded “that about half the time saved through speed increases might be
used for additional travel. We interpret this as a short-term effect. The longer-term effect
is likely to be greater, with a higher proportion (perhaps all) of the time saved being used
for further travel (p. 47).”

The LUTRAQ alternative puts more emphasis on transit improvements and changing the
environment around transit than on highways. The result is slightly higher levels of vehi-
¢le delay in exchange for much higher rates of transit ridership and walk/bike travel and
lower levels of vehicle miles of travel.

Also balanced against LUTRAQ's higher congestion levels is the substaniially greater
degree of accessibility to jobs afforded by the LUTRAQ alternative. Under LUTRAQ, the
percentage of the study area within 30 minutes travel of 500,000 jobs is 67.5%, a 25.8%
increase over the No Build alternative. By contrast, only 55.7% of the area would have
the same degree of access under the Highways Only alternative (a 13.9% increase over the

No Build alternati

A iidina

're). Tn nther “fords, the LUTR‘AAQ aiternative trades 2 slicht dacreasge in
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mobility (as measured by vehicle hours of delay) for a substantial increase in accessibility.
See Table 2:7,

ES Standing Advisory Committee on Trunk Road Assessment, Trunk Roads and the Generation of Traffic
{London: HMSQ, 1994).

]
]
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Peak Vehicle Hours of Travel and Daily Miles of Travel

C
Table 2-7: Accessibility to Population, Jobs, and Shopping
Neo Highways/Parking LUTRAQ
Build Pricing

Differencet Difference
% of Study Area w/i 30 Mins. of - o a
800,000 Population 40.7 70.6 23.9% 64.4 23.7%
% of Study Area wfi 30 Mins. of
500.000 Jobs 41.8 55.7 13.2% 87.5 25.8%
% of Study Area w/i 15 Mins of o o
25 000 Retail Jobs 74.2 78.9 4.6% 78.1 3.9%

L Compared to the No Build aiternative,

Adding peak period pricing to the LUTRAQ/Congestion Pricing alternative shifts a larger
number of commuters from driving to other modes. This reduces the amount of delay dur-
ing rush hour by 210 hours from the Highway/Parking Pricing level4 Compared to the
No Build alternative, the LUTRAQ/Congestion Pricing alternative would reduce vehicle
hours of delay by 83 percent on freeways and 55 percent on all types of arterials. Com-
pared to the Highway/Parking Pricing alternative, the LUTRAQ/Congestion Pricing alter-
native has 46 percent fewer hours of delay on freeways, and 9 percent fewer on primary
and minor arterials.

Peak Vehicle Hours of Travel and Daily Miles of Travel

All of the alternatives would reduce peak period vehicle hours of travel within the study
area over the No Build alternative. The improved speeds on highways, however, would
result in increased vehicle miles of travel in the Highways Only alternative. The
LUTRAQ alternative would reduce both vehicle hours and vehicle miles of travel,

Table 2-8 shows the changes in vehicle hours of travel. The Highways Only alternative
would improve speeds on freeways resulting in fewer hours of travel in the peak period,
but it would increase travel hours on principal/major arterials. The alternative includes
wiany improvements to principal arierials, and this enbanced capacity would resuit in
greater use of these routes. The transit oriented development pattern of the LUTRAQ
alternatives would reduce travel times on all types of facilities. With the LUTRAQ alter-
native, overall vehicle use would decline by about 16 percent compared to the No Ruild
alternative with the greatest improvements on the more local streets, followed by principal
arterials, and then freeways. Adding congestion pricing would reduce vehicle hours furr-

ther on all types of facilities, but especially on freeways.

Table 2-8: Vehicle Hours of Travel {P.M. Peak Hour)

No : Highways/Parking LUTRAQY

Buitd Highways Only Pricing LUTRAQ Congestion Pricing

VHT { VHT | Differencet | VHT [Diﬁerence VHT [Difference VHT | Difference

4. Some trips would probably shift to other times of day when there would be no charge, but the Metro
model, it its current form, cannot consider this change in behavior.
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Table 2-8: Vehicle Hours of Travel (P.M, Peak Hour)

Freeways 6270 | 5900 | 59% | 5610 | -10.5% | 5590 | -108% | 4930 | -21.4%
i;g;'ggma}or 6220 | 8890 | 10.8% 6250 | 05% | 5360 | -13.8% | 4.990 | -19.8%
i 1Ot
m.'tr;?.{éﬁ‘her 8620 | 7,130 | -17.3% [ 6380 | -26% | 6:840 | -206% | 6230 | -27.7%
E‘I’atzfsg‘g 21,110 {19,920 | -5.6% [ 18240 -13.6% }17.790 | -157% | 16,150 | -23.5%
: Compared to the Neo Build alternative.

Table 2-9 shows the estimated daily vehicle miles of travel for each alternative. The
Highways Only alternative demonstrates that building additional highway capacity with-
out programs to reduce demand, would increase the total miles of vehicle travel in the
region even though the hours of travel decline. The LUTRAQ alternative would reduce
the amount of vehicle travel by shifting more trips to non-antomotive medes. The transit
oriented development pattern of the LUTRAQ alternative reduces vehicle miles of travel
in the study area by about 6 percent compared to the No Build alternative, Adding peak
hour pricing to this alternative more than doubles the reduction in vehicle miles of travel
to 13 percent.

Table 2-9: Daily Vehicle Miles Traveled

‘ i T _ .
No Build Highways Only nghways{Parklng Prig. LUTRAQ LUTRAQ/C;ngesmon
ing Pricing
VMT VMT Difference? VMT Difference] VMT Difference VMT Difference
6,883,955 § 6,995,986 1.6% 6,856,447 | -04% 16442348 -6.4% 5,976,191 | -13.2%

L Cormpared to the No Build alternative.

Air Quality - Carbon Monoxide and Ozone Precursors

i in teaval hehavicr alan meadnes chosoee Jo thia s foot o ST a o A L Tt
Changes 1n trave] behavior also produce changes in the emissions of poilutants. As Table

2-10 shows, the LUTRAQ alternative would reduce emissions for all three types of poltut-

ants~—hydrocarbons (HC), nitrogen oxides (NOx), and carbon monoxide (CQ). Reduc-

hut N{Oyw amigael

tions m congestion and delav fimss cenerally reduce emissions. but NOx emissions

tions in conge delay times generally reduce emissions,
increase with higher average speeds, and speeds would increase with the highway alterna-
tives, as previously discussed. Table 2-10 shows that for the Highways Only alternative,
NOx emissions would increase by almost 7 percent, while reductions in HC and CO
would be negligible. In contrast, the LUTRAQ alternative reduces NOx by three percent
and HC and CO by 6.2 percent and 6.7 percent respectively. Because the LUTRAQ/Con-
gestion Pricing alternative would induce more shifts to non-motorized means of travel
than the LUTRAQ alternative, it reduces poflutants the most. The LUTRAQ/Congestion
Pricing alternative is more effective because it not only shifts people to other modes, but it

24
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Green House Gases and Energy Consumption

also reduces congestion so that traffic moves more smoothly.

Table 2-10: Air Pollutant Emissions (kg/day)

CR53S

B]:j'i:;d Highways Only HJghways/iEgrking Pric- LUTRAQ LUTRAS;’;;;régesition

Differencet Difference Difference Difference
HC 9,988 9,965 -0.2% 9,628 -3.8% 9,366 -6.2% 8,840 -11.5%
NO, 14,104 § 15,054 6.7% 14,620 3.6% 13,744 -2.6% 12,814 -8.4%
COo 94,605 94,057 -0.6% 90,813 -4% 88,262 -6.7% 83,295 -12%

L Compared to the No Build alternative.

Green House Gases and Energy Consumption

The estimates of greenhouse gas emissions and energy consumption are directly related to
the differences in vehicle miles of travel with each alternative, Table 2-11 shows that,
compared to the No Build alternative, the Highways Only alternative increases emissions
of methane (CH,), nitrous oxide (N,0), and carbon dioxide (CQ,), and energy consump-
tion by about 1.6 percent. In contrast, the LUTRAQ and LUTRAQ/Congestion Pricing
alternatives reduce emissions and energy consumption by 6.4 and 13.2 percent, respec-
tively. The LUTRAQ/Congestion Pricing alternative has the greater impact because the
charge for work trips reinforces the other measures that reduce travel,

Table 2-11: Greenhouse Gas Emissions (kg/day) & Energy Consumption {mitlions of BTUs)

. . Highways/Parking LUTRAQ/Congesition
No Build Highways Only Pricing LUTRAQ Pricing
Differencet Difference Difference Difference
CHg, 786 799 1.6% 783 -0.4% 736 -6.4% 683 -13.2%
NoU 525 534 1.6% 524 -0.4% 4582 -8.4% 457 -13.2%
CO, 4,814,705 { 4,893,061 1.6% 4,795 466 -0.4% 4,505,841 -6.4% 4,179,8061 -13.2%
Energy 35,089 | 35,660 1.6% 34,949 0.4% 32,838 6.4% 30,462 13.2
Consumption ’ ' G0 : -0.4% : -6.4% ) -13.
i Compared to the No Build alternative.
25
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Chapter 2. Transportation, Air Quality, Greenhouse Gas & Energy Analyses

Conclusion

The data presented here ciearly indicate that building highways does not solve suburban
transportation problems. Compared to other build options, such a “sofution” in the
LUTRAQ study area would result in increased driving, low transit ridership, dirtier air,
more greenhouse gases, and higher energy consumption. In contrast, a combined
approach of reorganizing land uses, providing high quality transit service, and instituting
demand management measures provides an effective short-term and long-term suburban
transportation strategy. For the LUTRAQ study area, implementation of these policies
would iead to substantiaily iower dependence on the automobile, higher transit ridership,
cleaner air, lower greenhouse gas emissions, and less energy consumption.

Although the LUTRAQ alternative represents a marked shift from the status guo, it does
not attempt to modify urban design patterns in the entire study area, but only in selected
neighborhoods near transit lines. The alternative’s assumptions for the composition and
mix of building types for development are also constrained by a market demand forecast
that assumes the housing preferences of recent decades for different demographic seg-
ments will persist into the future. This implies continued tax subsidies for housing and
automobile transportation, rising real household incomes, and continued high levels of
consumer and public debt to finance housing and transportation consumption. In addition,
despite experience in cities such as Davis, California and Copenhagen, Denmark showing
that the deveiopment of comprehensive cycling networks can have a profound effect in
diverting car trips to the bicycle and to transit, such improvements were not included in
the aiternative because the model used to evaluate the alternative was unable to quantify
them.

Notwithstanding these limitations, the analysis presented in this volume demonstrates that
transit and pedestrian oriented urban design and infill development, and the retrofit of
pedesirian improvements to automobile-oriented suburbs, can have significant effects on
travel behavior sufficient to eliminate the need to build new ring freeways, particularly
when reinforced by sensible economic and pricing incentives, such as modest parking
charges and reduced transit fares that begin to level the playing field between travel
modes. One would expect even greater effects on travel behavior when these measures
are combined with bicycle improvements, stronger economic incentives, more effective

1.+ PR A o e B R T =] ot = i
parking managsment, iniroduciion of neighborhoed vehicles, and further shifis in land use

policies to favor infill housing and commercial development.
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PREFACE

In 1988, a new land-use and transportation alternative and
an innovative research program began to take shape in met-
ropolitan Portland, Oregon. What started with opposition to
the proposed Western Bypass suburban freeway, evolved
inte the project this report reviews, Making the Land Use,
Transportation, Air Quality Connection (LUTRAQ).

Spearheaded by 1000 Friends of Oregon, a public interest
group that monitors land-use planning across Oregon, the
LUTRAQ project was created to challenge auto-based trans-
portation projects and auto-dependent development patterns,
With funding from the Federal Highway Administration, the
Environmenial Protection Agency, The Energy Foundation,
and others, the project ultimately achieved its primary objec-
tive: to influence policymakers to replace the proposed
bypass with an alternative that emphasizes iransit improve-
ments and complementary changes in land-use policy.

Between 1991 and 1997, LUTRAQ produced 11 technical
reports on topics including integrated land-use and trans-
portation modeling, urban design, and market feasibility of
transit-oriented development. The project created an alter-
native land-use and transportation plan for Washington
Ceounty (the project’s study area), published research on the
impacts of pedestrian-friendly design, and produced a set of
design and zoning guidelines for transit-oriented development.

It is the project’s secondary objective - to promote develop-
ment patterns that reduce land consumption, vehicle trips,
and air pollution nationwide — that is the mission of this
report. As traffic congestion presses in on metropolitan areas
across the country, mare and more communities are search-
ing for solutions. The lessons of the LUTRAQ project,
gleaned from years of research, analysis, and grassroots
invelvement, are as relevant in Portland, Maine, as they are
in Portland, Oregon.

This booklet reviews the history and key findings of the
LUTRAQ project in the Portland area and gives examples
of how other cities are addressing similar problems. It is
intended to provide citizens, policymakers, and planners
with a summary of the process, methods, and findings from
the project without elaborating on technical details.
Information about the methods and models used in the
project may be found in the following technical reports:
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Vol. 1, Modeling Practices, 1991,

Vol. 2, Existing Conditions, 1991,

Vol. 3, The LUTRAQ Alternative, 1892,

Vol. 3A, Market Research, 1992.

Vol. 4, Model Modifications, 1996.

Vol. 4A, The Pedestrian Environment, 1693.
Vol. 4B, Building Orientation, 1994.

Vol. 5, Analysis of Alternatives, 1996.

Vol. 6, Implementation, 1995.

Vol. 8, Making the Connections: Technical Report,

0on7
b i

Site Design and Travel Behavior: A Bibliography,
1993

This booklet is organized into three secticns. The first sec-
tion describes the problems the LUTRAQ project sought to
address: dispersed land-use patterns that encourage auto
use and reliance on new highway capacity to relieve con-
gestion. The second section reviews the project’s technical
and political processes, focusing on three key factors in
developing integrated land-use and transportation solutions:
land-use plans and design standards, transportation invest-
ments, and market strategies. The section addresses several
topics associated with LUTRAQ, including the design of
transit-oriented development and the impact of the pedestri-
an environment on travel choices. The final section makes
the connection between LUTRAQ and similar projects in
North America.

We hope this booklet will help you “make the connections,”
too, as you work to build better communities in your region.



CR535
Chapter 1: Description of Alternatives

The analyses discussed in this report compare the behavioral consequences of five primary
alternatives. Al of the alternatives assign the same number of households and jobs to the
study area. Nore of the alternatives contain changes in the metropolitan urban growth
boundary. The non-LUTRAQ alternatives assume that development will occur as planned
in current comprehensive plans. These plans place much of the expected growth in house-
holds and jobs at the edge of the region, near the urban growth boundary and away from
existing or proposed transit service. The LUTRAQ alternative reconfigures future growth
10 a pattern that reinforces the planned transit system. Net density in Washington County
is not significantly altered under the LUTRAQ alternative. Instead, planned moderate and
high density residential development is shifted to locations that are better served by tran-
8it.

Figure 1-1: LUTRAQ Project Study Area*

With the exception of the outlying communities of Forest Grove/Cornelins and Wilsonville, the
study arca for the LUTRAQ project includes ail of the land inside tie urban growth Houndary in
Washington County.
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Chapter 1. Description of Alternatives

A fundamental premise of the LUTRAQ alternative is to work within current real estate
market trends and expectations. Thus, the alternative proposes residential densities,
employment, and shopping opportunities that, given current market practices, could be
built in the foreseeable future. In some cases residential product types are not presently
used in Washington County, but recent demographic and regional price trends indicate
viable near term demand.!

The five primary alternatives studied in this report are:

The No Build alternative, Thi

E aERs LYW AF L ARERELY Goe 10 il wdiiops bl

projects for which full funding had been commmed by 1988, This includes building one
new light rail line part way into the county (Westside Light Raii to 185th Avenue).

itions and tranenortation
10 on

The Highways Only alternative. This alternative is a supply side solution to future con-
gestion that emphasizes the construction of highway, street, and intersection improve-
ments, and some eAyansions to transit service. The alternative includes the construction of
a new rour-lane, limited access highway, commonly called the Western Bypass, betwsen
Interstate 5 and Highway 26, from Tualatin to Hillsboro. See Figure 1-2. Highway 217 is
expanded to three general purpose lanes in each direction with preferential treatment for
high occupancy vehicles and transit. Also mcluded are a series of roadway expansions
that are currently included in existing jurisdictional and agency plans bui not funded as of
1988. Transit improvements include extension of Westside Light Rail from 185th to
downtown Hillsboro, expanded feeder bus service for the light rail, and express bus ser-
vice on Highway 217 with feeder routes.

The Highway/Parking Pricing alternative. This is the Highways Only alternative plus
parking pricing, subsidized transit passes, and demand responsive transit. The parking
charge equals one-third the cost of parking in downtown Portland, about $3.00 per day,
and applies only to perscns who commute to work in the study area by driving alone. In
other words, there is no charge for people who carpool (2 more/car) to work or who make
trips for non-work purposes. The income from the parking charges subsidizes the transit
pass program, which provides a free pass to all people working in the study area. The
demand responsive transit program provides transit service to riders when and where it is
needed in areas not served by fixed-route trapsit. It includes types of dial-a-ride, shared

ride, and shuttle services.

The LUTRACQ alternative. This alternative rearranges the assignments of new house-

holds and jobs in the study area. The majority of new development (65 percent of

expected residential units and 78 percent of future jobs) is located in transit oriented devel-
opments (TODs). The TODs cluster jobs, residences, and shopping near transit lines to
encourage transit use. Three types of TOD concepts are used. Mixed Use Centers are
located in each community, with the largest center in Beaverton, and less intensive centers

T o~y

in Hilisboro, the Washington Square area of Tigard, the Barbur Boulevard/Highway 217/
Interstate 5 {riangle, downtown Tualatin, and downtown Sherwood. Urban TODs are
located outside of Mixed Use Centers, primarily along light rail alignments, and include
medium to high density housing and a commercial core area. Neighborhood TODs

See 1000 Friends of Oregon, Making the Land Use, Transportation, Air Quality Connection, Vol
3A, Market Research (Portland, Oregon, 1992),

Analysis of Alternatives

N



CHR53S

Analysis of Alternatives 7



Chapter 1 Description of Alternatives C QS 35

8 Analysis of Alternatives



CA535

include medium density housing and convenience shopping facilities.

Transit improvements in the alternative include the extension of Westside light rail to
downtown Hilisboro and additional light rail lines along Highway 217, Barbur Boulevard,
and Highway 43, with an extension to Tigard and Tualatin. Local feeder and express bus
services support the expanded light rail system, This alternative also includes the parking
pricing and transit pass programs and the demand responsive transit services included in
the Highway/Parking Pricing alternative. In addition, the LUTRAQ alternative incorpo-
rates sidewalks and bikeways and traffic-control measures to allow safe crossings for
pedesirians and bicyclists in all light rail corridors. This improves pedestrian and bicyclist
access to transit throughout the study area. Selected roadway improvements include wid-
enting portions of Highway 95W, Highway 217, Highway 26, Farmington Road, Tualatin
Road, Gaarde Street and intersection improvements on the Tualatin Valley Highway. See
Figure 1-3.2

The LUTRAQ/Congestion Pricing alternative. This is the LUTRAQ alternative plus a
$0.15 per mile work trip charge for automobile trips. This adds peak period or congestion
pricing to the land use/demand management/transportation package in the LUTRAQ alter-
native. In addition, the alternative includes more street crossing and sidewalk improve-
ments in bus corridors with frequent service. Also more growth is concentrated in the
Mixed Use Center TODs. About 4,700 study area households and 3,300 study area jobs
are reassigned from areas outside TODs to Mixed Use Centers. This boosts the proportion
of study area households in TODs from 8.4 to 9.0 percent. Likewise, the proportion of
study area jobs in TODs increases from 10.3 to 10.6 percent.

Table 1-1 summarizes the alternatives.’

2 For more information about the LUTRAQ alternative, see ibid., Vol. 3, The LUTRAQ Alternative
(1992),

The No Build, Highway/Parking Pricing, and LUTRAQ alternatives are the same as alternatives
inchuded in a Major Investment Study analysis of the Western Bypass conducted by the Oregon
Department of Transportation. The No Build and LUTRAQ alternatives have the same names in that
report and the Highway/Parking Pricing alternative is known as the Western Bypass alternative. See
Oregon Department of Transportation, Western Bypass Study Alternatives Analysis {Portland, Ore-
gon, 1995). The Highways Only and LUTRAQ/Congestion Pricing alternatives were not included in
that study, but are included in this report to test a fuller range of options for solving transportation
problems.
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Table 1-1: Description of Alternatives

CHS3S

Highways/ LUTRAQY
No Build | Highways Only Park?n F’xcin LUTRAQ Congestion
g g Pricing
- - L Transit-oriented Same as’
Land Use Existing plans | Existing plans | Existing plans development S UTRAQY
“Highways/Parking
. “No Build" + |“Highways Cnly" | iond *LRT an Huy
Transit “iesfss'g; BT | LRTioHils: | +demanc | 217 Baur B""db& Same as
0 W . wy 43; express bus " .
feeder buses boro; express responsive to Forest Grove, Sher- LUTRAQ
bus on Hwy 217 transit
wood, Bethany &
Schoils Ferry
Roads Only fully Weztzgnostgepfss Same as "High- | Selected improve- Same as
funded projects | . ways Only” ments; no Bypass “‘LUTRAQY
improvements
Existing + improve- Same as
Walk/Bike Existin Existin Existin ments in transit “LUTRAQ +
Facilities g XIsting xisting oriented develop- improvements in
: ments & LRT corridors|  bus corridors
Demand None Nore 5 :;i'ﬁg;f:ésg?:: Same as “Highways/ Same as
Management Workers Parking Pricing LUTRAG
Peak period
Road Pricing None None None None charge of 30.15/
mite for work trips

The main emphasis of this report is a comparison of the LUTRAQ alternative with the No
Build and Highways Only alternatives. In other words, the report highlights the differ-
ences between continuing with current conditions, building numerous roadway improve-
ments, and changing land uses to facilitate transit use and supporting those changes with
pricing poelicies and transportation improvements Results for Highway/Parking Pricing

amA T YT’T‘T) A A I ot ~AF i Fahlan amAd ans As
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cussed when they differ significantly from other alternatives.
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In addition, two other alternatives—LUTRAQ/No Pricing and LUTRAQ/Parking Pric-
ing—are also discussed to show the relative impact of the several elements in the
LUTRAQ alternatives, and to underscore the importance of pursuing a “package

approach” with a number of complementary actions, rather than single facilities or poli-
cies.

The LUTRAQ/No Pricing alternative. Only the transit-oriented land use plan and new
light rail lines are included in this alternative, No other elements of the LUTRAQ alterna-
tive are included,

The LUTRAQ/Parking Pricing alternative. This alternative adds to the previous alter-
native the $3.00 parking charge/free transit pass package discussed in other alternatives.
This alternative, however, does not include the demand responsive transit, selected high-
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way improvements, or enhancement of the pedestrian environment included in the
LUTRAQ alternative.

These last two alternatives were modeled using a different study area, and, hence, cannot
be directly compared with the five primary alternatives.*

The alternatives studied in this report are designed to compare, contrast, and combine
three elements of congestion management programs: enhancements to transportation
infrastructure; land use deveiopment policies to support walking, bicycling, and transit
use; and demand management policies—including pricing of parking and peak period
road use—to reduce automobile use. The simulations were conducted on Metro’s model-

system, as enhanced by the LUTRAQ consulting team. The enhancements introduce
new variables into the models that increase their sensitivity to the role that land use plays
in affecting auto ownership, mode choice, and destination choice.*

4 Because of the differences in study areas, the LUTRAQ/No Pricing and LUTRAQ/Parking Pricing
alternatives contain 4.5% more households and .5% fewer Jjobs than the five primary aiternatives.
These differences significantly affect daily vehicle miles of trave! and other composite measures,
making comparisens across all seven alternatives impossible.

> For more information about the LUTRAQ model enhancements, see Appendix A of this report and
Vol. 4, Model Modifications.
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Summary

LUTRAQ and Volume 5: Analysis of Alternatives

Making the Land Use, Transportation, Air Quality Connection (LUTRAQ) is a national
demonstration project to develop alternative suburban land use patterns and design stan-
dards, and to evaluate their impacts on automobile dependency, mobility, air quality, and
energy consumption.

Using the proposed Western Bypass freeway around the Portland, Oregon metropolitan
region as a case study, the LUTRAQ project has, to date, successfully ideatified aliema-
tive land use patterns that have significantly less than average reliance on the automobile,
and developed transportation modeling procedures to forecast travel behavior associated
with these land use patterns.

This report outlines the likely transportation, air quality, greenhouse gas, and energy
impacts of various alternative future scenarios for the urbanized portion of Washington
County, Oregon. These scenarios, which are described in Chapter 1, include the
LUTRAQG alternative. This alternative changes the existing land use plans in the county to
focus future development around transit stations in a mixed use, pedestrian friendly envi-
ronment. The alternative also includes a complementary package of transit improvements,
pedestrian improvements in transit corridors, parking charges, and selected highway
improvements. Another alternative, known as the LUTRAQ/Congestion Pricing alterna-
tive, adds peak hour pricing to this land use, transit, parking policy mix. Other alternatives
include two highway building alternatives, one that focuses on freeway/roadway construc-
tion, and another that includes parking charges.

Chapter 2 analyzes the travel behavior, air quality, greenhouse gas, and energy outcomes
associated with each alternative in the year 2010. The analysis was done using the travel
forecasting and air quality models of Metro (the Portland area regional government) as
modified for the LUTRAQ project.! Greenhouse gas effects and energy consumption
were modeled using Metro’s traffic parameters and procedures from EPA’s State Work-
book: Methodologies for Esiimaiing Greenhouse Gas Emissions and Transporiation
Energy Data Book: Edition 14. See Appendix A for further discussion of methodology.

Key Conclusions

Building highways does not solve suburban transportation problems. According to the
analyses, constructing the improvements associated with a highway intensive alternative
(i.e., the Highways Only alternative) would result in:

+ the highest rates of single occupancy vehicle use of any of the “build”
alternatives surveyed (i.e., all but the No Build alternative);

+ the lowest rates of transit use for work trips of any build alternative;

+ the most congestion (measured in vehicle hours of delay) of any build

For information on the modifications made to Metro's models, see 1000 Friends of Qregon, Making the
Land Use, Transportation, Alr Quality Connection, Vol. 4, Mode! Modifications {Porlland, Oregon,
1996).
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alternative;
*  the most vehicle hours of travel in peak periods of any build alternative;
*  the most vehicle miles of trave! per day of any alternative;

*  significant increases in nitrogen oxide emissions and negligible reduc-
tions in hydrocarbon and carbon monoxide emissions; and

* substantial increases in greenhouse gas emissions and energy consump-
tiot.

Some of the effects of highway building can be moderated by adding transit improvements
and demand management programs that include parking pricing. The Highways/Parking
Pricing alternative, which includes these programs, doubles carpooling and boosts transit
use 1.5 times compared to the Highways Only alternative. This shift in peak period mode
of travel reduces vehicle hours of delay significantly. These efforts to manage highway
use, however, have quite modest impacts on the number of vehicle trips per day, vehicle
miles of travel, vehicle emissions, and energy use.

In contrast, the LUTRAQ alternative reduces vehicle travel, congestion, emissions, and
energy use. If constructed, the LITTRA Q) alternative would likely result in:

Savllially YAALLIGE LARL Y SUo WL k.

* auto ownership rates 5 percent lower than in the No Build alternative;

* fewer work trips by single occupancy vehicle than in the No Build alter-
native (58 percent compared to 76 percent for the No Build alternative);

* more than twice as many work trips by transit as the Highways Only
and No Build alternatives;

* fewer vehicle trips per household each day (7.17 compared to 7.53 for
the No Build alternative);

*  less peak hour traffic delay than the No Build or Highways Only alter-
natives;

* fewer vehicle miles of travel than the No Build or the highways alter-
natives (7.9% fewer than the Highways Only alternative),

* fewer peak hour vehicle hours of travel (10.7% fewer than the High-
ways Only alternative);

* reductions in nitrogen oxide, hydrocarbons, and carbon monoxide emis-
sions of 2.6 to 6.7 percent compared to the No Build alternative; and

* reductions in greenhouse gas emissions and energy consumption of
about 6.4 percent compared, again, to the No Build alternative,

Analysis of Alternatives
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Adding congestion pricing to this package shifts more work trips to walk/bike and transit
modes. The resulting reduction in peak period traffic further decreases congestion, vehi-
cle miles of travel, emissions, and energy use.

The transit oriented developments (TODs) contribute substantially to the results achieved
by the LUTRAQ alternative. In 2010, residents of TODs would enjoy the following
advantages:

« about 35 percent of TOD hounseholds would choose to own enly on

car, and 9 percent would ows
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= nearly 30 percent of residents would travel to work by transit;

*  TOD residents would be twice as likely to walk to work as residents of
the study area in the Highways Only alternative;

* children in TODs would be twice as likely to walk or bike to school as
children in the study area in the Highways Only alternative; and

TOD households would need to make about 1.7 fewer car irips per day
than households in the study area in the Highways Only alternative.

In sum, the analysis of the alternatives demonstrates that transit and pedestrian oriented
urban design and infill development, and the retrofit of pedestrian improvements to auto-
mobile-oriented suburbs, can have significant effects on travel behavior sufficient to elim-
inate the need to build new ring freeways, particularly when reinforced by sensible
economic and pricing incentives, such as modest parking charges and reduced transit fares
that begin to level the playing field between travel modes.

Analysis of Alternatives 3
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THE CHALLENGE OF GROWTH

Driven To Crisis
The high price of suburban sprawl

s,

Metropolitan areas across the United States are facing prob-
lems fueled by decades of suburban sprawt and heavy
dependence on the automobile: traffic congestion, long com-
mutes, loss of natural resource land, vanishing open spaces,
air and water pollution, neighborhood and inner city deterio-
ration, and the rising cost of public services,

Demand for land and mobility continue to increase, driven
by many factors, including popuiation, household. and
eraployment growth in metropolitan areas, rising income,
and stable fuel prices. At the same time, governments are
facing the fact that they can no longer provide the highways
and other public services that new development requires ar
the quantity, quality, and price citizens now expect.

Congestion s worsening in most metropolitan areas. A
recent study shows that between 1986 and 1990, total hours
of delay increased in 39 of the 50 cities reported (Bureau of
Transportation Statistics 1994). Solutions that add more high-
way capacity can be expected to provide only temporary
relief. Few planners or engineers believe congestion can be
reduced or even maintained at current levels, As the cost of
highway expansions is rising, taxpayers’ willingness to pay
those costs is decreasing, Add to that the high cost of main-
taining existing highways, and governments are hard
pressed to finance new projects. The American Public Works
Association (1996) reports that it would cost approximately
$290 billion fo eliminate existing highway and bridge defi-

i i i Tlevitrned Qs
ciencies in the United States,

In most metropolitan areas, the suburbs have absorbed the
lion's share of growth. In 1950, nearly 70 percent of the pop-
ulation in metropolitan areas lived in central cities, By 1990,
that situation had reversed, with more than 60 percent living
in suburbs (Rusk 1993). Beyond the urban core, land has
been less expensive, and new highway capacity to serve it
has been relatively easy to add. As a result, developed land
area and vehicle use has increased much faster than popula-
tion growih (Federai Highway Administration 1993). This
suburban growth pattern has kept single-family housing
prices within the range of many households, but often at the
price of longer commutes. Moreover, some evidence sug-
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Percent Change in Population and Dafly Vehicle Miles Traveled

(YMT) for Selected Urbanized Areas, 1989-1994

Source: Yo ps Naticnal Transportation Systems Center, as
reported by Pisarski [1990)

Percentage Growth in Poputation and Population Density for
Selected Mefropolitan Areas, 195¢-1990
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The costs of sprawl

Numerous studies have addressed the casts of

sprawling versus compact development. While

results are varied, many conclude that infra-
structure cests are lower in high-density com-

" muities,
® A 1995 review of three major studies summa-

I
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7
act versus standard Hmm]npment natterne

Relalive Infrastructire Costs of Compact Development
Reiative to-Standard Development Patterns

<d the relaiive infrastructure costs of com-

panemns,

Source: Burchel!l and Listokin (1995)

The American Farmland Trust (1995) found

tion growth between-1995-and 2048 over
slightly less than one-half millon acres,

- instead of slightly mare than one million
acres, would create cumulative savings for
taxpayers of $29 billion, The low-density
growth pattern would produce a cumulative
local government deficit of over $1 billon.

@ Another recent report (Bank of America et.
al. 1995) found that the social, environmen-
tai, and economic costs of sprawl threaten to
inhibit economic growth and degrade quali-
ty of life in California.

that distributing the same amount of pepula- |
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gests that the full costs of development in the suburbs are
not paid by the people who choose to live and work there.

Citizens surveyed about growth consistently cite concern
over congestion, air quality, sprawl (including loss of farm-
land, open space, and community), and change. They also
report that they don’t want growth to strip them of a sense of
neighborhood and community, qualitdes they value. While
citizens perceive the problems of metropolitan growth, they
are skeptical that current policies and institutions can solve
them {Deakin 1989, ECONorthwest 1994, Myers 1987). In
short, many people believe that land development and traf-
fic growth threaten their quality of life, and they question
the ways in which that growth has been accomrmodated.

Seeking Solutions

Planning for livable communities

Planners and pelicymakers have long known that land
development, transportation investment, and air quality are
related, but for both technical and political reasons, simulta-
neously planning for all of them has rarely occurred. In the
last five years, planners in metropolitan areas have
increased their efforts to bring together different agencies,
with different responsibilities, to develop integrated regional
plans, The LUTRAQ project explored ways to achieve such
integration.

The LUTRAQ project began with the assumption that good
planning for metropolitan areas must integrate three key
elements: land-use pelicy, transportation investments, and
supportive market strategies.

= Land-use policy. Land-use planning is logically, and tradi-

tinnaliv ar thao raen ~F o nirmaralifarn arns’c affartc Fm oo
acnauy, atuyic core oi a u}c;uuyuunau area s enors o ore-

ate its future. While most traditional land-use plans set
standards for new development, many of these standards
actually work to facilitate, or even promote, sprawl. To
aveid a sprawled future, land-use plans need to promote
more compact development, reduce reliance on the auto-
mobile, and protect apen spaces.

= Transportation investments. While many resources are
currently allocated for highways, integrated planning must
explore the benefits of investing in alternative modes of
transportation (transit, bicycle, and pedestrian).
Metropolitan areas are now encouraged to do this by the
planning requirements and flexible funding of the
Intermodal Surface Transportation Efficiency Act.



» Market strategies. Many public policies affect the market
climate in which growth and transportation choices cceur,
thereby influencing the type and location of land develop-
ment and the mode and destination of trips. In integrated
planning, market strategies need to be employed to sup-
port the land-use and transportation objectives noted
above. These strategies could include one or more of the
following: parking pricing, congestion pricing, carpooling
and transit incentives, economic development incenfives
for targeted locations, infrastructure fees, and tax policies.

Metropolitan areas face complex land-use, transportation,
and environmental-quality problems that cannot be solved
with simple measures. Change can occur, however, by
addressing the issues from new perspectives and by weav-
ing together a number of mutually supportive strategies.

Fa

Portiand At The Crossroads

Trouble in paradise

Expanses of forest and fertite farmland, rushing rivers, and
striking mountains surround the Portland metropolitan area.
Nestled in the northwestern corner of Oregon, the region
encompasses portions of three Oregon counties with a com-
bined population of 1.2 million people. By the year 2040, the
population is expected to increase by 760,000.

CAS 35

Land use and pdpulalion growth

Chicagd_métro area population grew by

_ 4 'percent between 1970 and 1980, but
. the region’s tand area grew by 35 percent

-(Northeastern Illinpts Planning Com-

mission 1995},

Seaille metro area population grew

by 28 nercent hetwrean 1970 and 16aN

percent between 1970 and 1690,
During 'the same period, the region’s

land area increased by 87 percent and
vehicle miles traveled ballooned by 136

- percent {Arrington‘z 1996).

|Portiand Metropolitan Area

Washingtan County

fackamas County

Kansas City's urban and suburban >
population expanded by 29 percent from

1960 101990, while total land area grew

110 percent (Kansas.City Star 1995},
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Poputation, Employment & Vehicle Hours of Delay - Leading the region in growth is Washington County with an
LUTRAQ Study Area (1988 & 2010) urban area of approximately 100 square miles in the western
25 L Average Annuat Growth Rates part of the metropolitan area. By 2010, the county will be
' Beputation: 2 179% home to 150,000 new residents and 100,000 new jobs.
ol Sggioyment: 2;13?2 Washington County has developed according to a typical
' auto-oriented, low-density, single-use development pattern.
o5 | | 8B Only 3 percent of werk irips are by transit, compared with 7
= 208 | percendi for ihe region as a whole. The county’s segregated
L a0l land-use patterns separate people’s homes from the places
D they need to go; most people must use their cars to get to
I | every destination,
Rapid growth, dispersed development patterns, and almost
1.0 + exclusive reliance on the automobile have combined to cre-
ate heavy traffic and congestion. According to forecasts, traf-
05 1+ fic on main highways is expected to grow at twice the rate of

population over the next 20 years. With traffic worsening,

P iy

#ly o~ - L3 STS W, G we B
§ the initial })uuum,al FCSPOIsSe Was  oUlid a nieWw rfeeway.

Popuiation Employment. YHD {P# Peak)

Source: Oregon Department Of Transportation (1985}

Challenging assumptions

In 1988, the Oregon Department of Transportation (ODOT)
and the political leadership of Washington County were
close to agreemery on building a new freeway, the Western

Bypass. In response, 1000 Friends of Oregon initiated the
LUTRAQ project.

By challenging conventional assumptions, the LUTRAQ pro-
ject charted new territory in land-use and transportation
planning. LUTRAQ did not accept the assumptions that pro-
viding mobility to a growing population required highways
on an ever larger scale, that alternative modes would never
provide significant relief from the need for auto trips, or that
the number and length of trips could not be reduced by
r‘hmﬂcoq in land-use and other r\nhr“oe Tnstead . TT'T'DAﬂ
presented new assumptions that were tested b3 careful
analysis of market and demographic trends. The result was
the LUTRAQ alternative, a different plan for land use and
transportation that was added to ODOT's environmental
impact statemnent process for the Western Bypass and, ulti-
mately, adepted as part of the region’s vision for the future.

This farmland, which lies in the path of the pro-
posed Western Bypass, is as productive as it is
beautiful; in 1995 Washingten County farms pro-
duced more than $183 million in sales, putting
the coungy fifth among Oregon’s 36 counties.
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A vision of choice

The LUTRAQ alternative envisions suburban neighbothoods
where adults and children can choose how they travel to
and from life's destinations. It suggests new residential and
commercial patterns that emphasize connected streets, side-
walks, convenient and comfortabie access to transit, mixed
uses, human-scale design, and open space.

To transform that vision into a reality, LUTRAQ proposed

three principles for public action:

® Land-use plans should direct higher intensity development
to locations well-served by transit and should ensure that
development is designed for pedestrians, bicyclists, and
transit riders, as well as auto drivers.

# The transportation system should serve and reinforce the
nature of that development.

» Market strategies should further support that development
by correcting some of the current distortions in the pricing
of the transportation system and other public facilities.

Retail commercial development can be designed in a number of ways. Optiens include auto-dependent
designs that lack human scale and connections to homes, schoals, and other key destinations and pedestri-
an-friendly designs that invite walking and bicycle travel.
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Summary

This volume summarizes the work undertaken by the LUTRAQ project team and Metro (the Port-
land regional government) to enhance the Portland area land use and transportation forecasting and

analysis procedures. Efforts included enhancement of the transportation models, and integration of
the transportation models with land uge models,

n Travel Model Enhancements

In Volume 1 of the LUTRAQ project reports, the project team determined that the Portland travel
forecasting system, while one of the most advance in use in the U.8., had deficiencies that Iimited
its usefulness in evaluating the effects of land vse/transportation strategies.! To alleviate these
problems, the project team, in cooperation with Metro, developed several model enhancements.

Four models—auto ownership, destination choice, pre-mode choice, and mode choice—were
revised. The auto ownership model predicts levels of car ownership (0, 1, 2, 3+) at the household
level. Its outputs are important inputs into the trip generation, pre-mode choice and mode choice
models for home-based trip purposes. Destination choice, or trip distribution, determines the
attraction ends of the trip productions estimated in the trip generation model. Destination choice
therefore implies a trip length distribution as it estimates the number of trips from each origin zone
to the other zones in the metropolitan area. The pre-mode choice model estimates the percentage of
trips using the walk or bicycle modes for each origin-destination zone pair. The mode choice
model determines how many vehicular trips use the auto mode and how many use transit. For
home-based work trips, the split between single occupant auto and carpool, and between auto and
walk access to transit is also estimated.

The primary revisions to the auto ownership, pre-mode choice, and mode choice models were the

additions of variables to make the models more sensitive to variations in the heterogeneity of devel-
onmenf [ﬂ’]P dPUTF‘P to which land neec are mixed) and thas nnnhfn af the nadestrian envircnmeont.
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Regarding ‘smd use density and heterogeneity, the project team teswd several forms of variables in
the model structure. The most useful, and statistically reliable, was a measure of retail density.
Specifically, the number of retail jobs within one mile of the center point (centroid) of a traffic

analysis zone proved to be statistically significant in explaining auto ownership and pre-mode
choice.

To address the quality of the pedestrian environment, a new variable, called the ¢ ‘pedestrian envi-
ronment factor” (PEF), was created. The measure represents a composite measure of the “pedes-
trian friendliness” of each of the analysis zones in the model system. It was developed in
acknowledgment of the fact that a number of factors at the neighborhood and street level affect an
individual’s willingness and ability to choose the walk mode for various trip purposes. As devel-

1.

1000 Friends of Qregon, Muking the Land Use, Transportation, Air Quality Connection, Vol. 1, Modeling
Practices (Portland, Oregon, 1991).
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oped by the Metro staff in consultation with the project team, the PEF consists of an assessment of
each zone on four different parameters;

* Ease of street crossing
» Sidewalk continuiry
= Street connectivity (grid versus cul-de-sac)

= Topography?

In addition to the above model improvements, the destination choice model was improved by
changing the computation of intrazonal travel time, thereby enhancing the model's ability to calcu-
late intrazonal trips.

Overall, the model enhancements were successful in improving the ability of the forecasting system
to estimate demand over wide ranges of development densities and pedestrian environments. The
model improvements were particularly effective in improving the ability to estimate the effect of
development density and pedestrian environment on the pre-mode choice {walk/bike vs. vehicle)
for home-based trips.

n Land Use Model

A significant part of the LUTRAQ project has been the integration of location and land use fore-
casting procedures with the transportation modeling procedures currently in use for the region. To
accomplish this the project team recommended making use of the Employment Allocation Model
(EMPALS)Y and the Disaggregated Residential Allocation Model (DRAM=P, developed by
3.H.Putman Associates. These models were integrated into the Metro transportation modeling pro-
cess, and a series of analyses were completed in 1992, Though successful, the results revealed the
rther analyses. This revised version of Volume 4: Model Modifications describes the

P !
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compigie new analyses, including tests of revised and extended versions of the models.

As part of this effort, the Portland data were completely re-examined and, in some instances,
revised. Tests were then performed on different varsions of the Portland data, as well as on data for
two other regions: Detroit and Kansas City. The “three region tests,” begun with the work on
DRAM, involved examination of new extended forms of the DRAM mode], and in the EMPAL
work, the addition of new variables. A series of “geographic detail” tests were also done for Port-

tand.

The “three region tests” for EMPAL examined the addition of prior time period employment loca-

)

For more information on the PEF, see 1000 Friends of Oregon, Making the Land Use, Transporiation, Air
Quality Connection, Vol. 4A, The Pedestrian Environment {Portland, Oregon, 1993), and ibid. Vol. 6, Imple-
mentation (1995), App. B.

> EMPAL and DRAM are registered trademarks of §.H.Putman Associates, Inc.
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tion data to the model structure. This data was not available for previous work with the model,
With the adeption of GIS analysis techniques, it became possible to cconomically prepare inter-
censal estimates of employment and household location, even though at present, there are still seri-
ous questions about the reliability of some of the Portland employment data. The results of our
analyses showed that the addition of prior time period employment data to the EMPAL model struc-
ture does not yield a significant improvement to the model's predictive ability. These improve-
ments might have been forthcoming but for the difficuities discovered with the data.

Given the pre fsystematic problems in the Portland data, an alternate approach to lmproving
the model's predictive ability involved aggregating ihe geographic zone structure in an attempt to
cancel out some of the data errors. After aggregation of the zones Jrom the 328 census iracts to 100
analysis zones there were improvements in the Portland calibration results. At the census tract
level of detail the extended model accounts for 72% to 82% of the spatial variation in employment
location. At the 100 zone level of detail the extended model accounts for 85%to 94% of the spatial
variation. Even so, there are still some quesiionable parameter values. Tests of inclusion of a vari-
able to account for the zones being inside or outside of the region’s Urban Growth Boundary
yielded no improventent in mode! performance.

oe
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As with EMPAL, the “three region tests” for DRAM examined the addition of prior time periocd
household location data to the model structure. In contrast to the EMPAL analysis, the results here
showed that the addition of prior time period household data to the model structure vields substan-
tial improvemenis in the model's predictive abilify. These improvements ranged up to 50% for
some household types in some regions. The results were consistent across all three of the regions.
Two different ways of including these variables were examined, the determination of which was
most appropriate being dependent upon the quality of the data available.

Again, the results for Portland indicated the presence of systematic problems in the data. Following
the approach used with EMPAL to correct similar problems, aggregation of the geographic zone
structure was tested in an attempt to cancel out some of the data errors. Results showed that aggre-
gation of the 328 census tracts into 100 analysis zones significantly improved Portland’s calibra-
tion results. At the census tract level, the extended model accounts for only 79% to 87% of the
spatial variation in household location. At the 100 zone level, however, the extended model
accounts for 92% to 98% of the spatial variation. Tests of the inclusion of a residential land value
variable yielded no improvement in model performance.

Having completed the examination of data resources and the subsequent recalibrations of EMPAL
and DRAM, the team turned its attention to preliminary tests of the linked model system. Numer-
ous computer runs were done to test different procedures for forecasting the evolution of employ-
ment and household location patterns in the metropolitan Portland/Vancouver region.

The first step was to develop a haseline run, a forecast which takes the assumption that no new pol-
icies will be implemented, but that the economic and demographic development of the Portland
region, as defined by Metro in its regional forecasts, will continue as in the past, and the resulting
spatial patterns will be reflective of prior location, transportation, and land use practices. All the
test runs were made for a single S-year forecast period (i.e., from 1990 to 1995). This was done to
keep our principal focus on the ways in which models were linked, and what the consequences of
alternate configurations of linkages might be. The baseline was done using the traditional proce-

Model Modifications: Volume 4 5
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dure of starting with a fixed set of zone-to-zone travel times and then simply making a run of
EMPAL and DRAM to get the forecast.

The linked transportation and land use model runs were made by starting with a fixed set of zone-
to-zone travel times, running EMPAL and DRAM, then taking the employment and household
forecasts and using them as input to the Metro travel demand models. The forecasts of trips were
then assigned to the Metro transportation networks using the EMME/2 package. The resulting con-
gested travel times were used to resrun EMPAT. and DRAM, The nrocess was iterated until eaui-

I SR lalety L g

librium was achieved. Using the proper procedure to perform the linkage the linked transportation-
land use model system readily converges to a unique equilibrium solution. The equilibrium solu-
tion has the property that a measure of location surplus for households is maximized, and the user-

equilibrium criterion for optimal assignment of trips to the network is minimized,

These methodological results were obtained for two very different levels of geographic detail. The
numerical results were, however, different. At higher levels of geographic aggregation significant
portions of the region's trips were missed, i.e., they are not seen on the network, and thus the net-
work congestion is underestimated and the model system outputs are different from those done at a
finer level Df EBOET&DhiC demii Thﬁ degree to which linked model run results, aﬂer asinge 5 ‘?-vpar
portation network This can, in turn, depend upon the geography being used in the analyses. Maps
depicting the results of these model runs are presented in the Appendix of this volume at pages 86-
99. Full details will be available in the final report of a separate study being conducted by S.H.Put-
man Associates for the Federal Highway Administration to thoroughly examine the behavior of
alternative configurations of linked transpostation and land use model systems.

6 Model Modifications: Volume 4
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1.0 Introduction

Across the United States, local, state, and federal agencies have been working in recent
years to make the “land use, transportation, air quality connection.” Motivation for these
efforts has come from a number of sources, including state and federal legislation, interna-
tional agreements, and local initiatives.

tan planning orgamzatlons {P\/IPOD) to consuier

“[t]he likely effect of transportation policy decisions on land use and development and
the consistency of transportation plans and programs with the provision of all applica-
ble short- and long-term land use and development plans.”

Italso requires consideration of methods to expand and enhance transit services, and ways to
increase the use of such services. Similarly, the 1990 Clear Air Act Amendments require
states to consider the use of demand-management strategies to reduce vehicle use and
improve air quality, including strategies that would alter land-use and development patterns.

Internationally, the United States is a signatory to the U.N. Framework Convention on Cli-
mate Change developed at the 1992 Global Summit in Rio de Janeiro. The Convention
commits signatory countries to decrease greenhouse gas emissions. Though the amount of
reduction was not agreed upon, the U.S. has indicated its support for stabilizing CO; emis-
sions at 1990 levels (Clinton, 1993). Transportation contributes slightly more than thirty
percent of the nation's total CQ, emissions; two-thirds of those emissions are produced by
automobiles (EPA, 1995a). This has led some governmental agencies to focus on ways to
cut transportation demand. In some cases, this has included land-use strategies (Portland,
1993),

T ey amsvins affacis o 1
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national and international provisions mentioned above. Many more, however, have

occurred through simple desires to improve quality of life at regional and neighborhood lev-
elS, to reduce the need fOI‘ roadway e){penr‘htnrpq or to increase tranecit rider shin,
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Thus, whether the impetus is an international treaty or a neighborhood issue, jurisdictions
have increasingly acknowledged the importance of land use in assessing transportation and
air-quality policy options. During the past six years, 1000 Friends of Oregon has published

i Trionce o Toon d ¥ T T
a series of techmnical reports relating o thess issues as part of Making the Land Use, Trans-

portation, Air Quality Connection, better known as the LUTRAQ project:

Volume 1: Modeling Practices (1991). The Modeling Practices report reviews the
state-of-the-practice in integrated land-use modeling in the United States and aboard.

23 US.C. § 134(D(4); see also 23 US.C. § 135(c)(14).
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It also summarizes the characteristics and structure of the travel-demand forecasting
system used in the Portland, Oregon metropolitan area, which includes the LUTRAQ
project study area.

Volume 2: Existing Conditions (1991). Volume 2 is a base-line study, containing an
analysis of existing land-use and socioeconomic conditions in the LUTRAQ study
area.

ment elements of the LUTRAQ {ternative.

Volume 3A: Market Research (1992). In Volume 3 A, the authors assess the demands
for residential and non-residential real estate in the study area. This independent
assessment of market trends became the basis for developing the transit-oriented
neighborhoods contained in the LUTRAQ alternative.

Volume 4: Model Modifications (1992). The Mode! Modifications report describes
enhancements made to the Portland region’s travel-demand forecasting model to
make it more responsive to land use. It also reports on the calibration process of land-
use models developed by 8.H.Putman Associates for use in the Portland metropolitan
area.

Volume 4A: The Pedestrian Environment (1993). The Pedestrian Environment
focuses on the ways in which the characteristics of the built environment affect auto-
mobile dependence. It quantifies the contributions made by such factors as street and
sidewalk connectivity on the use of automobiles and alternative modes in the Portland
metropolitan area.

Volume 4B: Building Orientation (1994). Building Orientation, a supplement to The
Pedestrian Environment, focuses on the role played by proximity of commercial
buildings to the street in influencing automobile and transit use.

Volume 5: Analysis of Alternatives (1996). Volume 5 contains the results of the sim-

ulations conducted for the LUTRAQ project. It presents findings of the transportation
impﬂ(‘fq nfthe L1TTR Aﬂ alternativa and 1 idan skl imates OJ. tl ~ 14, mtamroato oae

ACLE OF 18 L0 1 1S 2:8TNRANVE, and xuvluuuo [S35 41 41tCIiglive's au-—
quality, energy-consumption, and greenhouse gas benefits. These data are compared
to similar measures made of other scenarios, including those that focus on highway

development,
Volume 6: Implementation (1995). The Implementation report contains a sample set

of design guidelines which communities can use to implement neo-traditional design
principles, a model zoning ordinance, and a discussion of ways to use transportation
impact fees to encourage the construction of neo-traditional development patterns.

In addition to these reports, there is a summary report—~Muking the Connections: A sum-
mary of the LUTRAQ project—that, combined with this technical report, compiles key con-
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1.0 Introduction

clusions from the project, and is designed for use by a wide audience of citizens and elected
officials.

This technical report does more, however, than summarize previous LUTRAQ findings and
conclusions. Chapter 2 attempts to summarize what is known about the relationships
between transportation and urban form, drawing not only from our work on the LUTRAQ
project, but also from 2 wide variety of research around the United States and the world. It
discusses the ways in which urban form influences travel patterns, and, conversely, the ways
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marizes the connection between these relationships and the air-quality problems faced by
many metrepolitan areas.

Chapter 3 presents a step-by-step approach to developing an integrated transportation and
land-use plan. For each step in the process, the chapter identifies the basic questions which
need to be answered. It summarizes the ways in which the LUTRAQ project has shed light
on these questions, and identifies lessons which have been learned from other, similar
projects across the United States.

The intent of this volume is to furnish 2 working plan for communities, agencies, and orga-
nizations seeking to re-think their planning processes. The report emphasizes the impor-
tance of creating alternative visions for metropolitan growth and development, developing
sound alternatives, evaluating them carefully, and implementing a recommended plan.

During the last six years, work on the LUTRAQ project and on similar projects across the
United States has generated a wealth of experience from which many valuable lessons can
be drawn. We hope that this body of experience is well summarized in the pages that fol-
low, and that this combination of knowledge and advice will support and inspire citizens,
policy leaders, and technical staff interested in transportation and land-use relationships in
metropolitan areas.

Muaking the Connections: Technical Report 3
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Transit-oriented development
objectives

® Increase use of existing urbanized areas
accessible (o transit through: '
Iniill - putting new development on
passed-over \:racam parcels in existing
. developed areas;
Redevelopment - reptacing older struc-
tures with new ones of different and

denser uses in existing developed areas.

® Reduce the number of auto trips by creat-
ing opportunities to walk, bike, and use
transit.

‘B Create a local streer network that allows

*direct connections to local destinations
without diVerting extra traffic onto the .
arterial arid highway system.

® Protect the natural environment and com-
munity character by reducing the need for

= .
character by reducing the nee

roadway expansions.
& Reduce air pollution: and conserve energy.

® Provide a range of housing types to serve
diverse households.

m Foster a vital, connected, and secure
community.

Transit-oriented development
characteristics

The right location. Proximity to transit is a
key factdrin TOD site selection.

Connected streets. TODs provide an inter-
nal, interconnlected systen: of tree-lined,
reduced-speed streets that link local destina-

- tlons, thereby: reducing congestion on nearby b

dIicridis. .

A walkable environment. TODs bring many
destinations in elose proximity, reinforcing
the opportunity to run errands in a short
period, without.a car.

A mixture of uses. TODs incorporate resi-

dential and commercial uses, parks, and

public facilities that can be reached without
* driving. :

CHS35

THE PROCESS OF CHANGE
Land Use That Supports

Wulti-Modal Transportation
Transit-oriented development
The characteristics of transjt-oriented development {TOD)
aren't new. They are, in fact, similar to those of American
urban neighborhoods developed in the first half of this cen-
tury. Families can walk a few blocks to buy groceries, mail a
package, or share a meal. Houses are closer together, with
front porches that create opportunities for connections with
neighbors. Cars are parked behind houses in garages locat-
ed off alleyways. Traditional street grids, rather than cul-de-
sacs, provide direct connections to local destinations.

Denser. mixed-use developments also make it more likely
that people will use transit for trips that are too far for walk-
ing. With more people living close to light-rail or bus transit
centers, transit providers can offer a convenient alternarive
to automobiles by providing more frequent service.
LUTRAQ’s analysis illustrated that linking a series of these
developments to a reliable transit network can significantly
reduce the number of car trips by providing a convenient,
reliable alternative to driving.!

The LUTRAQ alternative focuses on three general varieties
of transit-oriented developments, each with its own purpose
and qualities: Mixed-Use Centers, Urban TODs, and
Neighborhood TODs.

Mixed-Use Centers incorporate new commercial, office, and
residential uses into existing “city centers” and emerging
employment and retail centers. These areas are planned to
contain the highest commercial intensities and residential
densities, as well as the greatest mix of shopping, jobs, and
housing within walking distance of transit. All are served by

existing or planned light-rail transit.

the land in Mixed-Use Centers for residential development

The LUTRAQ analysis aimed to allocate about 40 parcent of

' See LUTRAQ Vol. 8: Making the Connections: Technical Report for details
of the modeling and assumptions that Jed to this conclusion,
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(ranging from 12 to 50 units per net acre), 15 percent for

retail commercial {primarily in ground-floor locations), 30 Transportatiort impacts Of Transit-Oriented Development
percent for high-intensity employment such as offices, and 15 Standard | Transic
percent for low-intensity employment such as light industrial. Suburban | QOriented

Deve lopment | Development
[ RKuto Ownership _ SR :
Urban Transit-Oriented Developments e oS,
Urban TODs are planned for lands located outside Mixed- Average No. of Autos/ .+ -,
Use Centers in areas that are more appropriate for residen- osenaic,
tial uses than office and employment centers. They are situ-
ated around light-rail stations and express-bus stops. The
LUTRAQ analysis aimed for residential densities in Urban
TODs ranging from three-story apartment buildings (30 units
per net acre) to small-lot single-family houses (seven units
per net acre), with an average of 15 units per net acre.

AULGSE

Source: LJTRAQ Vo!t. 5: Aralysis of Alarnatives

Neighborhood Transit-Oriented Deveiopments

Neighborhood TODs are planned for lands located on feeder
bus lines within 10 minutes of light-rail or express-bus stops.
These areas place a greater emphasis on residential uses
and locally oriented shopping than the other development

‘..l}fs? i
i N .
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Th':é_ LUTRAQ land-ise plan incor-

poratgs the three types of transit- . "’
oriented developments. Mixed-Use

Centers include the most intensive
_configuration of jobs, retail, and
“ housing, Urban TODs include :

maoderate to high residential densi-
. ‘ties and a core area of commercial
"..retall and services. Neighborhood
TODs include moderate-density
residential and local-serving retail.

CAS 35

types. As with all TODs, the interconnected street system
focuses trips to the core commercial area, rather than exclu-
sively to the arterial street System.

For residential uses in Neighborhood TODs, the LUTRAQ
analysis assumed densities ranging from town houses (20
units per net acre) to standard single-family houses (five
units per net acre), with an average of eight units per net acre.

From principle to practice

Incorporating transit-oriented development into an alterna-
tive for an environmental impact statement process required
thorough analysis of demographic projections, vacant and
underutilized lands, and market trends. The analysis
revealed several factors favoring development of TODs:

» Increasing demand for multi-family housing
3 Ra

= A good supply of land in proximity to existing or planned
transit routes

The Lutrag Alternative

More than 22,000 acres, approxi-
mately one-third of the land inside
the urban growth boundary in
Washington County, were identi-
fied as vacant or underutilized.
From this supply, unbuildable
lands (wetlands, steep slopes,

and protected areas) were removed.
Of the remainder, lands within
one-half mile of the light-rail and
express-bus system were consid-
ered eligible for Mixed-Use
Centers and Urban TODs, lands
within two miles of that system
were deemed eligible for
Neighborhood TODs, and the
balance was slated for low-density

residential use.
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The Transportation Link

The transportation element of the LUTRAQ alternative relies
upon existing transit plans for the Portland metropelitan
area. The facilities contained in those plans, some of which
are already under construction, are designed to serve areas
geted for population and employment growth. Building
on these plans, the LUTRAQ alternative includes the follow-

ing features:

® Light rail. New residential and commercial development is
oriented along two new light-rail corridors that radiate
west from the region's urban center, plus a circumferential
light-rail line along the existing suburban beitway.

= Express bus. Qutlying areas are served by express buses
to major activity centers.

# Local feeder buses. Feeder buses serve residential areas
not directly served by light rail or express buses, providing
convenient connections to a trunk line service.,

= Demand-responsive transit. This program includes dial-a-
ride. shared ride, and shuttle services to destinations with-
In a specific subarea at fares equal to regular transit fares.

3 Bicycle and pedestrian improvements. These facilities
include sidewalk networks, safe and convenient street
crossings, and bicycle and pedestrian pathways,

® Roadway improvements. Modest improvements to the
roadway network allow existing roads to be used more
efficiently.
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Market Strategies

The land-use and transportation elements of the LUTRAQ
alternative can be fully successful only if they are supported
by other public pelicies, particularly those that affect market
conditiens for land development and transportation. Many
analysts argue that automobile drivers do not pay the full
costs they impose on society. Raising the costs of auto travel,
coupled with making alternatives more attractive, creates
incentives to reduce auto use. Indirectly, these changes also
encourage development in transit-oriented areas.

Transportation costs can be adjusted by increasing the price
or reducing the supply of parking, supporting emplover pro-
grams to encourage carpooling and transit use, and charging
for highway use by location and time of day (congestion
pricing). The following policies were included in the
LUTRAQ alternative:
= A daily parking charge. This charge applies to all com-
muters who drive alone to work sites in the study area.
The parking charge is $3 per day, approximately one-third
the cost of parking in downtown Portland. Carpooling
commuters and drivers with non-work destinations are not
subject to the charge.

m A free monthly transit pass. Everyone working within the
study area could ride transit for free. The alternative pro-
poses that this program is at least partially funded by rev-
enue from parking charges.



From Vision To Action

Obviously, pianning for transit-oriented developments must
cceur before they can be built. To build them, local govern-
Mments must first adopt design guidelines or zoning regula-
tions that encourage, or at least make possible, transit-orient-
ed development. Ideally, new standards should accomplish
the following: '

= Transit stops. Stops should be located adjacent tc core
commercial areas. Whenever possible, transit stops should
be adjacent to commercial buildings, rather than surround-
ed by large parking lots.

® Street configuration. All streets should provide direct auto,
bicycle, and pedestrian connections to transit, core com-
mercial areas, schools, and parks. They should be designed
and landscaped to make them attractive for users of all
transportation imodes. The street system should provide
muitiple routes between core commercial areas and sur-
rounding neighborhoods without requiring use of major
arterials,

= Pedestrian connections, Pedestrian routes should be adja-
cent to, or visible from, streets and be linked to local desti-
nations and building entrances, Where street connections
are not feasible, short pedestrian paths should be pravided.

= Commercial configuration. Retail and commercial space
should be clustered close to transit stations or stops.

= Building entries. Commercial building entrances should be
oriented to plazas, parks, or pedestrian-oriented streets,
rather than interior blocks or parking lots.

® Building sethacks. Building setbacks should be reduced
and standardized to provide closure for the street space
and to establish a consistent buiiding line.

» Mixed housing. Transit-oriented developments should
encourage a mix of housing densities, ownership patierns,
prices, and building types.

» Minimum densities. Minimum densities should be estah-
lished for both commercial and residential development.

» Parks and public uses. Parks and plazas should be placed
next to public streets, residential areas, and retail uses to
create community focal points. They should not be formed
from residual areas, used as buffers to surrounding devel-

opments, or used to separate buildings from streets,

» On-sireet parking. All streets except major arterials
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should provide on-street parking. Where feasible, land-
scaping and bikeways should be added to existing streets.

» Off-sireet parking. Off-street parking should be located in
surface lots on the side or at the rear of buildings, under-
ground, or in parking structures. It should not be located
between a building and a pedestrian route, an adjacent
transit street, or a light-rail transit station site.

» Parking configuration. Parking lots should not dominate
pedestrian-oriented streets or interrupt pedestrian routes.
Large surface parking lots should be divided into smaller
Iots that resemble city blocks.

Integrated uses. Site plans should integrate existing uses
by respecting ongoing operations, basic access require-

ments, and, if appropriate, existing building massing and
architecture,
Auto-oriented uses, Auto-oriented uses sl
or prohibited.

Motivating developers to build transit-oriented develop-
ments requires more than supportive design guidelines and
zoning ordinances. Economic incentives, which reduce the
costs developers must bear, are also helpful. These can
include fee reductions, decreased parking requirements,
faster permit approvals, density bonuses, master planning
and infrastructure development, and public investments in
pedestrian facilities and parks.
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Comparing The Alternatives
LUTRAQ makes a difference

The LUTRAQ alternative was compared to several more tra-
ditional approaches to addressing transportation needs: a
"Ne Build” option, in which population, employment, and
travel grew but transpertation capacity
“Highways Only” option, in which new highway capacity,
including the Western Bypass, was added to accommeodate
grawth.

i + A
didnot, and a

The analysis showed that, at the end of 20 years, the
LUTRAQ alternative had the potential to be superior to the
"Highways Only” option on all key criteria used in the eval-
uation:

@ 22,5 percent fewer work trips made in single-occupant
vehicles

27 percent more trips made on transit and by walking and
biking

18 percent less highway congestion with 10,7 percent
fewer hours of vehicle travel during the afternoon rush
hour

21 percent greater access to jobs in the region, as mea-
sured by the percentage of the study area within 30-min-
utes travel of 500,000 jobs

Reduced emissions of air pollutants: hydrocarbons (-6 per- o _
cent), nitrogen oxides (-8.7 percent), and carbon menoxide e LUTRAQ.vs: Alternatives -
(-6 percent)

7.9 percent fewer emissions of greenhouse
gases {methane, nitrous oxide, and carbon
dioxide)

ioco Aarproy ~reor R |
e85 Cnergy consumed

=79
The advantages of the LUTRAQ alternative over
the highway alternative were even stronger for
heusehelds and businesses located within transit-
oriented developments.?

it

Source: LUTRAQ Vol . 5: Anélysls of Alternatives

* For more information on the results of the LUTRAQ analysis, see LUTRAQ
Vol. 5: Analysis of Alternatives,
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Pedestrian Environment Factor New fand-use and transportation models

The Pedestrian Environment Factor (PEF) The kinds of comparisons shown above were possible, in

was created a5 a new variable to enhance part, because of analytic procedures developed by the

Portland-area travel forecasting, The PEF LUTRAQ project. For example, LUTRAQ improved the stan-

measure, developed by Metro staff with d ; .

the LUTRAQ project team, is a compasite ard process of trave!l demand forecasting by quantifying a

of four artributes of a neighborhood's nat- new concept—the Pedestrian Environment Factor (see side-
“ural and built envirgnment - sase of sorest -~ ¢ - bar). However, LUTRAQ was less successful in predicting

crossings, sidewalk continuity, local street accurately how highway and transit investments affect land-
connections, and topography {slopes). L - P . p .
o use patierns, New and better tools are still needed to mea-

‘Though maily other factors go into creat- sure the Interaction between land use and transportation.

ing a pedestrian-oriented envirenment,
“these four attributes are significant in
classifying a neighborhcod's pedestrian

friendliness. The LUTRAQ analysis ' C 1 P T

revealed that households in neighbor- hanglng OIICV

hoods with the highest PEF ranking trav- -

eled in vehicles less than half as many The LUTRAQ success Sml'y

miles as househalds in the lowest PEF Without the LUTRAQ project, Washington County would
..heighborhoods. When ather variables _ likely be headed toward very different transportation solu-

siichi as fieusehold size and income were

| held constant; the duality of the pedesiri- tions. In 1990, the Oregon Department of Transportation was

ari envirenment still showed a significant considering only highway, arterial, and “no-build" alterna-
—effect. The data suggested that transform- tives for Washington County. In 1992, the LUTRAQ alterna-
Ing a pedestrian-hostile neighbortiood into tive was published, and, with the help of the citizens group
one.that is pedestrian friendly could result S ible T tati Onti £ P‘ | (STOP) =
In a.10 percentireduction in vehicle-miles ; ensible JranSpor“a lon ) puons Or' eople » Was
- traveled per household. _ included in ODOT's envirenmental impact statement
' S e process.

In May 1995, that process determined the potential impacts

of five alternatives, ranging from LUTRAQ to the Western

Bypass. The analysis showed that the LUTRAQ alternative

was the only option, other than the “no-build” alternative,
Py that would conform with the requirements of the federal

0.--"' Clean Air Act, It also showed that the Western Bypass was

: inconsistent with Oregon’s growth containment policies. In

the summer of 1996, ODOT recommended a preferred alter-

native that includes only limited road improvements and

SENDTSVYEMIEnis anag

endorses the land-use concepts in the LUTRAQ alternative.
The Western Bypass was officially out of the game.

Beyond the borders of Washington County, LUTRACQ has

also influenced regional and state policies. In 1994, Metro,

; the regional planning agency for the Portland mefropolitan

_ @ ® area, adopted a 50-year land-use and transportation plan

20 T (see page 24). The Washington County portion of the plan is
virtually identical to the LUTRAQ alternative.

At the state level, the LUTRAQ project affected the content
of the Oregon Transportation Planning Rule, which requires
that local and regional governments in the Portland area
promaote compact, pedestrian, and transit-friendly develop-
ment, reduce per capita vehicle-miles traveled, and evaluate

- Pedestrian Environment/Miles Traveled

W [55) .
o . . O
Il Il i i
T T T

Vehicle Mites Traveled per Household’
o
o
}
®
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potential land-use plan changes as part of their fransporta-
tion planning processes,

Grassroots action

In addition to its technical and policy achievements,
LUTRAQ offers a number of valuable lessons about how a
grassroots movement can influence regional planning.

* Plug into the process. Active involvement in the public
process is essential in effecting change. Although working
outside the public process can be effective in raising pub-
lic awareness, it is usually only inside the process that pos-
itive alternatives can gain acceptance. In the case of the
Western Bypass, 1000 Friends of Oregon and STOP began
by filing lawsuits against the project. To be effective in
promoting a positive alternative to the bypass, however, it
was necessary for the two organizations to participate in

the environmental impact staternent process,

w Don't reinvent the process. LUTRAQ did not spend time
creating a new process for developing alternatives. Rather,
it followed a process that is typical of planning projects:

1. Clarify the project scope

2. Decide who will be involved

3. Define a range of alternatives

4. Determine performance measures for comparing
alternatives

5. Simulate alternatives and interpret results

6. Implement the preferred alternative

= Work outside the box. Working beyond established limita-
fions is as important as playing the game. While working
within the environmental impact statement (EIS) process,
LUTRAQ was able to expand the typical definition of a

fransportation alternative o include demand management
and land-use changes. LUTRAQ also funded independent
analysis of its alternative in a way that allowed the results
to feed back inio the process. Finally, LUTRAQ extended
its reach by carrying the alternative beyond the EIS and

into the regional planning process.

= Approach agencies as allies. Grassroots organizations and
government agencies are not necessarily at odds in the
planning debate. However, governments are often limited
by procedurai and political constraints that do not impede
citizens groups. Local grassroots organizations like STOP
and 1000 Friends of Oregon were able to propose a solu-
tion that moved the debate into new territory.




CASE STUDIES

LUTRAQ is only ene of many projects that have contributed to
progress in transportation and land-use planning in North
America. A number of other examples follow,

Transpertation Alternatives

The requirements of the federal Intermodal Surface
Transportation Efficiency Act have prompted more metropolitan
areas to incorporate non-automobile transportation alternatives
into their transportation planning processes. Many regions now
emphasize the relationships between these alternatives and
land use in their transportation plans.

Rail

Regions considering rail systemns today focus on light rail or
comrntiter rall, which are more economical to develop than
heavy rapld transit systems. In 1995, 17 U.S, cities had light-rail
lines, and extensions were being planned or were under con-
struction in each. At least 12 additional cities were planning or
designing light-rail systermns. In 1995, 10 U.S. cities had com-
muter rail lines and all but one were planning, designing, or
building extensions. At least eight more cities were planning or
designing new commuter-rail systems.

Portland, Oregon

The light-rail system in the Portland metropolitan area opened
in 1986 with a 15-mile line from downtown Portland east to the
suburban community of Gresham. An 18-mile expansion is cur-
rently under construction from downtown Portland west

through Beaverton and Hillshoro, both of which are part of the

[R | I'(I—\l_é ‘\Iilll}.’ Aarea, u |rnln rlIlu u\{lurnur\g souf n ,n'1r1 nrnln oi

downtown is being planned.

Land-use planning in the region now concentrates new devel-
opment near light rail lines. Plans for westside station areas
incorporate many of the concepts included in the LUTRAQ
alternative.

Busways
Ottawa, Canada

Ottawa hoasts one of the most successful transit systems in
North America. The city's extensive busways provide service
with the frequency and quality of many rapid rail systems. But
the system has the flexibility to serve low-density residential
neighborhoods with the same vehicles.



Busway service is frequent {three minutes in the peak, five
minutes during the day) and fast (45 to 60 km per hour),
With ridership at about 200,000 per day, sites adjacent to the
busway are very attractive to developers. In fact, Ottawa’s
regional plan requires that large shopping centers and
employment centers with 5,000 or more employees be locat-
ed within a five-minute walk of busway stations.

Pittshurgh, Pennsylvania

Pittsburgh's busway system, which utilizes surplus railroad
properties, has two lines operating and a third under con-
struction. The 6.8-mile Martin Luther King Jr. Busway
opened in 1983, A trip the length of the busway takes 10 to
15 minutes compared to 52 minutes for a parallel route on
city streets. Ridership is equally divided between people
who board at busway stations and those who board non-stop
buses to downtown from neighborhood stops.

Bicycling and walking

Davis, California

Bicycles are used for about one-fourth of all commute trips
in Davis, While students and empioyees at University of
California-Davis do much of the pedaling, 7 percent of pri-
vate sector workers use bicycles as their primary mode of
commuting. The city and the university encourage bicycle
use with an extensive linked network of bike lanes, active
enforcement of motor vehicle and bicycle laws, and policies
that limit cars on campus.

Minneapolis-St, Paul, Minnesota

The Twin Cities are developing bicycle expressways on
abandoned railroad rights-of-way. These expressways pro-
vide barrier-free commuting routes that are separated from
vehicle traffic. The University of Minnesata, which has
60,000 daily commuters, is developing expressway connec-
tions and additional bicycle facilities on its two campuses in
an effort to increase bicycle commuting from 5 percent to 20
ercent by 2000 (8 percent in winter).

Boulder, Colorado

Walking and bicycling are transportation priorities in
Boulder. The city’s two popular pedestrian facilities, the
Boulder Creek multi-use path and the Downtown Pearl
Street Pedestrian Mall, enjoy heavy use. The city’s trans-
portation plan includes projects to make the pedestrian envi-
ronment safer and more convenient and comfortable. This
includes a program to bring all sidewalks up to code and
create pedestrian-oriented transit facilities.
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Pricing Road Use

Congestion pricing

Pricing road use relative to demand is a transportation man-
agement strategy being more widely considered. By charg-
ing drivers more during peak travel periods, this approach

has the potential to impact a number of problems related to
congestion, including:

= Overuse of highways

m Excessive travel delays

= Air pollution

» Excessive fuel and resource consumption
= Transit and carpool handicaps

m Inefficient investment in roadway capacity
» Sprawling, auto-based development

Advances in Automatic Vehicle Identification (AVI) systems
have provided the collection technology necessary to imple-
ment detailed road pricing. Electronic AVI systems use way-
side detectors to “read” electronic tags on passing vehicles.
Road use charges can then be determined by type of vehi-
cle, time of day, miles traveled. and even weight or length.

In the western United States, Boulder, Seattle, Portland, San
Francisco, and Los Angeles have completed or are conduct-
ing road pricing studies. Because of its potential benefits,
many policymakers are considering how to implement road
pricing despite controversy and setbacks, Internationally,
road pricing implemented in Singapore, Hong Kong, and
Norway has reduced congestion as expected. After years of
discussion, the first U.S. road pricing demonstration has

oeen launched on SR-81 in Southern California. AVI systems
are now located on SR-81 and will be in place on nine San
Francisco Bay Area bridges. AVI systems also operate in
some Norwegian cities, and Singapore is using them to auto-

mate region-wide variable road pricing without toll gates,

Alternatives to congestion pricing
Some transportation planners recommend pricing measures
based on vehicle use or ownership when congestion pricing

i i wrnldala cian b od e
is not feasible. Frequently suggested vehicle use-based mea-

sures include:

® Parking charges. Raising parking prices within congested
corridors can achieve some of the same effects of road
pricing.



Transportation Impacts 0f Congestion Pricing

» VMT charges. The notion of a flat
charge per mile traveled has gained
popularity as a long-term replacement
for motor fuel taxes.

The LUTRAQ project modeled both a
parking charge and an approximation of
congesticn pricing. In the parking charge
scenario, parking was priced at $3 per day
for commuters who drive to work alone.
This component was inciuded in the
LUTRAQ alternative, paired with a transit
pass subsidy. Together, these two pricing
instruments roughly doubled the trans-
portation impacts of LUTRAQ's transit-
oriented developments, having approx-
mately the same impact as the alternative development pattern.

: No:éyiid

The congestion pricing scenario added to the LUTRAQ alter-
native a charge of 15 cents per mile for auto trips made to
and from work. This option focused the road pricing charge
on vehicles that contribute most of the congestion costs, but
did not vary the charge by the roads used. In spite of this
limitation, congestion pricing resulted in the largest reduc-
tion in vehicle delay and the largest increase in non-auto
trips of all the alternatives tested.

New Forms Of Land Development

In response to sprawling suburban development, some
designers and planners have suggested new development
patterns that draw on styles common in neighborhoods of
the early 1900s. These patterns incorporate mixed uses,
higher commercial and residential densities, an orientation
to transit access, a network of interconnected, pedestrian-
friendly streets, and an emphasis on public spaces. The fol-

lowing four communities reflect these ideas.’

Fairview Village

Fairview Village is an 88-acre development under construc-
tion in the eastern suburbs of the Portland, Oregon metro-
politan area. When complete, the village will encompass 600
residential units, 150,000 square feet of retail space, 70,000
square feet of office space, and 15 acres of parks. The vil-

* This section focuses on what these new developments look like. An earlier
LUTRAQ report, Vol. 3A: Marker Conditions, forecasted potential market
acceptance for this type of development in the Portland area. Sinee that
report was published, these and cther similar developments have been built
and absorbed into the market at different rates.
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lage ts designed to attract a diverse community of varying
ages and economic statuses. It incorporates a range of hous-
ing types and sizes, public spaces, a continuous network of
walkways and streets, and a blend of housing, shops, offices,
and institutions. Every portion of the village is within a five-
minute walk of the core commercial area.

uses and other village features, the developer convinced the
city 0 adopt an entirely new code and a set of design guide-
lines specifically for the village. These guidelines reflect the
craftsman traditions of the 1890s to 1940s and specify roof
pitches, chimney materials, window type, and ceiling height,
Garages must have rear alley access or be set back from the
front facade. Streets are designed to slow traffic, provide an
attractive space for pedestrians, connect to other parts of the
village, and terminate in a public space, such as a small
park or a civic structure. When complete, the viflage will be
completely integrated with the surrounding developed area
and will be the location of the Fairview city hall and the
local post office.

Fairview Village was designed by William L. Dennis, town
architect, and Lennertz, Coyle & Associates, town planners,

The Kentlands

The Kentlands is a 342-acre community in Gaithersburg,
Maryland, a suburb of Washington, D.C. The Kentlands is
designed for a population of 5,000, with a mix of 1,600 resi-
dential units, more than 1 million square feet of retail, 1 mil-
lion square feet of office space, and 64 acres of open space.
Plans for the mixed-use town center include apartments and
offices above ground-floor retail. Residences include single-
family detached units, carriage houses, townhouses, and
apartments. The community includes schools, a library,
recreation areas, and open space, Construction began in
1989, and the project was reported to be 75 percent com-
plete in 1996.

Design codes regulate construction materials and design ele-
ments used within the community. Residences are oriented
to the street with shallow setbacks and front porches.
Residential parking is provided on the street or in alley
garages, and office parking is provided at the side, rear, or
below buildings.

The Kentlands was designed by Andres Duany and
Elizabeth Plater-Zyberk.




Laguna West

Laguna West is a 1,045-acre planned community in the
Sacramento, California mefropolitan area. The community is
centered around a transit plaza and a 100-acre mixed-use
town center with civic, retail, and commercial uses, as well
as townhomes and apartments. Although retail development
has been slow, the town center includes a town hall and an
Apple Computer facility that employs 1,350 people.

The town center uses a rectilinear street pattern, with curvi-
linear and cul-de-sac streets in the surrounding residential
areas. The street network is designed to provide marny con-
nections within the community, with wide walkways and
street trees o invite walking.

Design guidelines for residentiai structures require garages

to be recessed at least five feet behind buildings. Porches,
front entrances, and setbacks of 12 to 15 feet integrate
homes o the streets provide a safer pedestrian environment,
and help create a sense of community, When the community
is fully developed, it should have 3,370 residential units.

The community was planned by Calthorpe Associates.

Sunnyside Village

Sunnyside Village is a 368-acre development under con-
struction at the eastern edge of Portland's urban growth
boundary in Clackamas County. The village is centered
around a 10-acre core of retail and public services with a
transit stop. A village green and civic facilities will be locat-
ed adjacent to this commercial core, with neighborhood
parks scaitered throughout the village. Residential areas will
include apartments, townhomes, and small-lot single-family
residences.

Residentlal areas are linked to the commercial core by a sys-
tem of interconnected streets that are narrow and tree-lined
to encourage walking. Open spaces will be connected by

trails and bike paths. Steep slopes, wooded areas, and tipar-

ian corridors will be preserved.

Design guidelines require traditional design throughout the
village. Single-family residences are required to have front
porches and detached garages or attached garages that are
set back from the front of buildings. Small retail shops will
have street entrances and display windows along pedestrian
connections. Apartments may be built above retail uses.

Clackamas County commissioned Calthorpe Associates to
develop the Sunnyside Village plan and design guidelines.

CAas3s




CAS38”

Regional Planning

Most large metropolitan areas encompass multiple jurisdic-
tions, each with its own cast of elected officials, citizens
groups, planners, developers, regulators, and business inter-
ests. Creating a chorus from so many disparate voices is the
challenge more regions face as they address the need for
comprehensive planning. A number of communities are
demonstrating that local governments can, indeed, work
tagether to integrate land-use and transportation planning.
While approaches vary, the common thread from region to
region is often a strong sense of regionalism and a commit-
meint {0 cooperation.

Portland, Oregon

In the Portland metropolitan area, responsibility for regional
planning rests with Metro, the only directly elected regional
governmertt in the
Varcouver i country. Oregon law
gives Metro authority
to develop and imple-
ment regional tran-
portation and land-use
plans for the three
counties and 24 cities
in the region. In prac-
tice, however, the
agency has worked in
partnership with local
governments and other
agencies to build con-
sensus on how growth
will be managed.

N |204O Growth Concept| .

Metro has moved cau-
tiously and incremen-
tally since 1991 to
develop and adopt
regional land-use
goals and objectives
and its 50-year land-
use and transportation plan, the 2040 Growth Concept. The
objective of the plan is to preserve access to nature and
build better communities while accommodating 720,000
additional residents and 350,000 more jobs within the urban
growth boundary. To accomplish this, the growth concept is
designed to reduce automobile reliance, decreasing vehicle
miles traveled per person to 5 percent below 1990 levels,




The agency is now working with local governments to
develop individual functional plans for implementation. The
Metra Council, whose seven members are elected from dis-
tricts within the region, has approval authority for regional
plans. However, those plans are the result of an exhaustive
review process that includes local government and citizen
advisory committees and broad-based public involvement
programs,

Seattle, Washington

While local governments planted the seeds of regional plan-
ning in the Seattle area, they took root because of state leg-
islation. Under the direction of the local council of govern-
ments, the four-county Seattle metropolitan area developed
a vision for land use and transportation, Vision 2020. Though
it lacked enforcement authority, Vision 2020 was in the right
place at the right time when Washington State passed its
Growth Management Act, which requires comprehensive
local planning. Local governments now ook to Vision 2020
as a framework for local planning.

The state has created transportation planning incentives as
well. It has required large employers to develop trip reduc-
tion programs, authorized creation of the Regional Transit
Authority to encourage coordinated transit planning, and
solicited private-sector proposals to marnage portions of the
state highway system, which has led to road pricing propos-
als. The state now also requires “least-cost planning” to
evaluate transportation options.

Vancouver, British Columbia

In 1966, the provincial government of British Columbia cre-
ated the Greater Vancouver Regional District (GVRD) to pro-
vide regional planning and manage water, sewer, garbage,
air quality, and other regional services. In 1975, the GVRD
developed a Livable Region Plan that focused development
around regional town centers linked with high-capacity
transit. The plan, developed with extensive participation of
citizens, enjoyed widespread support among GVRD member
agencies. Although friction between the GVRD and the
provincial government caused the agency’s land-use and
transit planning authority to be revoked in 1983, the GVRD
worked with local governments to update the plan in 1990.

The local ordinances enacted to carty out the plan demon-
strate the level of local support. The region now has an -
advanced rail system (SkyTrain) and a high speed passenger
ferry (SeaBus) that connect five of seven thriving regional
centers. Economic development programs, zoning ordi-
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nances, and the location of government offices support devel-
opmeni of the centers.

Minneapolis—St. Pau, Minnesota

In 1967, the Minnesota legislature created the Metropolitan
Council to plan and coordinate services for the Twin Cities
area. The council, whose members are appointed by the leg-
islature, works closely with local governments, the state legis-
lature, and state agencies to shape development for the area,
which is comprised of seven counties and 189 municipalities.

The Council adopted a 1975 urban service boundary that
identifies areas where services such as water and sewer will
be provided. As a result, urban development has eccurred
primarily inside the urhan service area or in rural centers, and
land outside the urban service boundaries has been largely
preserved for agriculture. The Metropolitan Council is now
working to determine future growth patterns, changes in the
urban service boundary location, and infrastructure investments.

Grassroots Involvement

From the 1950s through the 1970s, the heyday of the U.S.
interstate highway construction program, citizens had little
influence on ransportation projects. In recent years, however,
the highway monopoly has begun to recede, and citizens
groups are demanding input, with some notable successes.

Virginia

A coalition of Virginia citizens groups joined several develop-
ers to oppose a new bridge over the James River. The bridge,
which was to be located adjacent to Jamestown, would have

replaced existing ferry service and opened up large tracts of
land to suburban sprawl, all at the expense of one of the
natien’s most important historical sites. The coalition under-
took a technical analysis of the bridge proposal and lobbied
the state transportation board and the local metropolitan
planning organization to scrap the bridge idea. By the end of
1991, the bridge project was put to rest. The area now enjoys
expanded ferry service and a landscape that has remained
relatively unchanged since the first English colonists arrived
in 1607,




Washington, D.C,

A citizens-based technical analysis was also instrumental in
halting consideration of a bypass around Washington, D.C,
The analysis, prepared by the Chesapeake Bay Foundation
(CBE), showed that the highway would have put 1.1 million
acres of open land at risk to spraw! developrnent, with sub-
stantial impacts an Chesapeake Bay and the environment.
CBF worked with the Chesapeake Bay Commission to
remove the bypass from consideration and to institute a new
planning process for the existing US 301 corridor with the
Maryland Department of Transportation, Using a broad-based
task force of citizens, organizations, and public agencies, the
US 301 planning effort has sought to integrate land use. open
space, urban design, and environmental issues into trans-
portation planning procedures.

Connecticut

When the Connecticut Depariment of Transportation pro-
posed widening the historic Merrit Parkway in 1990, the
Connecticut Trust for Historic Preservation organized citizen
opposition. The parkway, which was completed in 1941, was
designed to provide a leisurely park-like setting for motorists
traveling between New York state and New England. As
originally constructed, the parkway featured landscape
design by Thayer Chase and art deco bridges. [n 1991, the
Connecticut Department of Transportation announced that
the 50-year-old parkway would not be widened after all.
The parkway is now listed on the National Register of
Historic Places.

Georgia

The Georgia Department of Transportation was not nearly as
accommodating, at least initially, in the case of a four-lane
freeway proposed in Atlanta. The Presidential Parloway
wouid have covered several parks in central portions of
Atlanta, including three designed by Frederick Law Olmsted.
Neighborhood associations in the eight districts that would
have been bisected by the Parkway formed a coalition to
oppose the project. The transportation department refused to
discuss the project despite six years of litigation and a court
order to medjate. In 1991, mediation talks finally were held.
The result: a 2.1 mile meandering two-lane surface street,
designed according Olmsted principles, with low speed limits
and bike lanes at one-third the price of the freeway proposal.
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ation or under construction today. The firm’s architects have developed concepts for or designed over 200 transit

stations in the last 10 years.

Samuel Seskin, lead planner for the firm's Portland, Oregon office, has been the overall technical manager for the
LUTRAQ project team. Dr. Judy Davis, Stamatia Petsios, Brent Baker, Cathy Strombom, and Youssef Dehghani

worked on the team.

Calthorpe Associates

Caithorpe Associates is known nationally for its innovative work in the design of mixed-used, pedestrian-oriented
developments and communities. Projects and plans emphasize amenities for pedestrians which, In combination
with the creative development of local street patterns, afford an opportunity to improve local quality of life and

reduce traffic congestion,

Key staff for the LUTRAQ project were Peter Calthorpe, Shelley Poticha, and Phil Erickson.

ECCNorthwest

ECONorthwest was founded in 1974 and has offices in Fugene, Portland, and Seattle. ECO is an econoimic con-
sulting firm specializing in development economics, resource econcmics, planning and public policy, manage-
ment, finance and banking, and litigation support. ECO has over 20 years experience in advising state and feder-
al agencies, municipalities, service agencies, and private clients in natural resource management and evaluation

of public policies, facilities, and services,

Terry Moore, from the firm's Eugene office, participated on the LUTRAQ team, providing management and writ-

ing services for the project’s final phases, including production of this booklet.
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Cambridge Systematics, Inc.

Cambridge Systematics provides planning and management services in the areas of transportation management
information systems, economic development, energy, and telecommunications. Since its formaticn in 1972, the
firm has gained a national reputation for applying state-of-the-art analytic techniques to complex problems, and
for developing innovative, practical solutions for clients.

‘Thomas Rossi, Arlee Rerio, Robert Lepore, Eari Ruiter, John Suhrbier, and Sam Lawton participated on the
LUTRAQ team. )
S.H.Putman Associates

S.H.Putman Associates licenses the Integrated Transportation and Land Use Package (ITLUP}, the most widely
used land-use model system in the United States.

Key staff working with the LUTRAQ project team were Dr. Steven H. Putman and David Stiff.

Michel Gregory Communications

Michel Gregory Communications specializes in environmental and public service communications in the Pacific
Northwest. The firm offers a range of services, including communication strategy development and implementa-
tion, writing and editing, media relatiens, and public education campaign creation and management.

Michel Gregory provided writing and editing services for this booklet.
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CircleTriangleSquare is a design studio experienced in all aspects of graphic design, technical and product illus-
tration, print production, and project management. With clients ranging from start-up companies to large caorpera-
tions, the firm specializes inn product cataiogues, corporate identity materials, logo and collateral development,
and special events materials.

Partner Heather Barta designed this booklet for the LUTRAQ project.

Craig Holmes INustration

Craig S. Holmes is an illustrator/designer working with architects, engineers, and other design and commu-
nication professionals to picture their visions. The cover art for this report was designed specifically for the
LUTRAQ project.

Market Perspectives

Market Perspectives is a residential and commercial real estate consulting firm based in Sacramento, California

specializing in analyzing competitive markeis, product positioning and marketing strategies, and
feasibility/absorption studies. The firm's clientele includes such well-known develapers as Grupe Development,
The Sammis Company, Taylor Woodrow Homes, Kaufman & Broad, McDonald's Corporation, and Pacific Gas and

Electric Company.

Founder and President John Schleimer participated on the project team.

Hébert/Smolkin Associates, Inc.

Heébert/Smoklin Associates. Inc. consults with developers, lenders and investors in real estate market analysis
throughout the United States. The firm, with offices in Palo Alto, California and New Orleans, Louisiana, special-
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The company’s founder, John Hébert, worked on the LUTRAQ project team,
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Hague Consulting Group

Hague Consulting Group, Tocated in The Hague, Netherlands, is known for its application of travel demand fore-
casting models worldwide. In The Netherlands, the firm is participating in a national transportaticn plan, apply-
ing an integrated land-use model and other analytic tools to predict travel demand.

Hugh Gunn participated on the LUTRAQ project team.

Gardiner & Clancy, LLC

Gardiner & Clancy serves as financial counsel to governments, non-profits, and public-private ventures in the
Pacific Northwest. The firm provides access 0 a wide range of financial management. anatysis, and strategy ser-
vices, as well as the full spectrum of credit market relations and asset and liability management services. The
professionals at Gardiner & Clancy have more than 50 years of combined experience in public finance.

Mark Gardiner worked on the LUTRAQ team.

Blayney Dyett

Blayney Dyett is 2 California-based consulting firm with broad zoning experience throughout the West. About 90
percent of the firm’s work is for local governments and other public agencies. The firm worked on the Portland
Downtown Plan, which received a HUD Honor Award, and the Portland Westside Transit Study.

Michael Dyett worked with the LUTRAQ project team.
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Executive Summary

The first part of this report reviews what is known about the relationships between transpor-
tation and land use. These relationships work in both directions: the density, mix, and
design of land uses influence travel patterns, and transportation investments influence devel-
opment patterns. The second part presents a step-by-step approach to developing an inte-
grated transportation and land-use plan.

What We Know About Land Use and Transportation

Recent research shows that urban form influences travel patterns. People who live in
sprawling suburban areas make different transportation choices than those who live in more
compact, pedestrian-friendly places. Making the Land Use, Transportation, Air Quality
Connection (the LUTRAQ project) shows that locating planned moderate-density develop-
ment near transit is likely to result in higher use of transit, walking, and bicyeling than
would normally be the case under more typical suburban development patterns. A national
analysis of commuter- and light-rail corridors shows that ridership on these systems is
uc:pcuuc:uL LilJUlI Lllt: '.lt:.libuy Ul El_ﬂplUyL_ﬂeﬂt 111 F..EJ.C Ceﬂfi’di Dublness UlbLflCi a.l"l(l Ueﬂblly UL Ires-
idences in the corridors. Evaluations of mixed use and urban design demonstrate that these
factors influence people’s choice of travel modes.

Improvements in transportation systems have lowered the cost of transportation both within
and between cities. Lower transportation costs have supported the dispersion of residents
and jobs. At the same time, businesses have clustered at the most accessible and visible
places in the regions—the crossroads of transportation routes. As a result, metropolitan
areas have become polycentric regions with commuter sheds and markets that extend far
into the countryside. Additions to the transportation system today do not have the same dra-
matic regional effects as the proliferation of the streetcar and the railroad at the turn of the
twentieth century, or the automobile half a century later. Nonetheless, transportation
improvements continue to influence urban form by supporting land-use changes in the corri-
dors where travel is improved.

In sum, recent empirical research shows that integrating the planning of transportation and
land use holds great promise for minimizing the adverse impacts of growth and develop-
ment, These lessons can be applied to fast growing regions in the United States to produce
development that is less dependent on the automobile.

How to Develop an Integrated Alternative

A step-by-step approach, common to many planning processes, was used to develop and
evaluate the LUTRAQ alternative. Integrated transportation and land-use aitematives differ
from standard alternatives in their goals and assumptions, and they may require some
changes in models or analytical tools. However, the process of developing and evaluating

these alternatives is similar to most planning processes.
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Clarity the scope of the project.

The LUTRAQ project was developed as an alternative for an Environmental Impact State-
ment/Major Investment Study. It challenged the idea that land uses must be held constant
when addressing transportation needs. Other integrated alternatives have been developed in
other metropolitan areas for growth management and regional transportation plans. The fed-
eral Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) is facilitating many
of these efforts.

Decide who will be involved.

The LUTRAQ alternative was developed by non-profit advecacy groups working with gov-
ermmental agencies. Other integrated plans have been led by state departments of transpor-
tation, cities, counties, metropolitan planning organizations, and other non-profit groups.

Define a range of alternatives.

The LUTRAQ alternative began with an inventory of existing land uses and an identification
of trends. Then, integrated alternatives were developed and tested in an iterative process to
understand better the types of changes in land use and transportation policy that would work
together to reduce automobile dependence. Similarly, other projecis have developed one or
more alternatives that differ from current trends or address transportation needs with varying
investments and policies.

Determine performance measures for comparing alternatives.

The LUTRAQ alternatives analysis focused on performance measures generated by a
regional travel demand model, such as mode choice and daily vehicle miles of travel. Other
projects have developed performance measures that are consistent with the goals of those
projects and the ability of available technical tools to measure the desired characteristics.

Select analytical tools for analyzing alternatives.
The LUTRAQ project team worked with Metro, the Portland-area regional government, to

improve the agency’s ravel demand model so that it would be more sensitive to the pedes-
trian environment and the mix and density of uses. Efforts to link travel-demand and land-
use models were not successful. Other projects have developed or applied land-use models

- [ N S LI PN UL IR T
or created innovative uses of qualitative and guantitative tools.
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Simulate alternatives and interpret results,

The LUTRAQ analysis showed that an integrated land-use/transportation/demand-manage-
ment alternative was more successful at meeting the transportation needs of the study area
than just building highways. Results from other studies have similarly assisted regions in
deciding how to grow and how best to invest fransportation resources.

Implement the preferred alternative.

The LUTRAQ alternative is being implemented—in content, if not in name —by the Port-
land-area regional government (Metro) through its regional growth-management process. In
December 1954, Metro adopted the Region 2040 Growth Concept, a regional land-use/irans-
portation plan that incorporates many of the LUTRAQ concepts. In November 1996, Metro
adopted a Functional Plan to require that cities and counties change their comprehensive
plans and zoning ordinances to comply with the Growth Concept. In addition, Metro is
working on its regional transportation plan which will also implement the Growth Concept.
Other regions are also adopting policies to limit the extent of urban areas and to focus
growth into transit-served locations.

Muaking the Connections: Technical Report v



vi

Muaking the Connections: Technical Report

CAS535



CRE35

tfreuder@environmen To: ceq_nepa@fs.fed.us
taldefense.org cc:

ce!
09/23/02 02:25 PM Subject: Additional Attachments Env Defense Comments to NEPA task force

{See attached file: Wegener[l].ppt) Wegenellopt



2002 AInp G2-¢2 ‘puejuod
S|9pOI\ Hodsuel].pue
asM pue paleibeu| uo
wnisodwAg uobalQ pig

punwiuoq jo AlsieAlun
Buluueid [eneds Jo aininsul
lausboapp [9BYOIN

, | adoian3g ul
ljiqeule}sng bulj|apoA




CRS3S

BM JC podsuey; oignd sdu ueaqun Jo %06
eldes Jad sied sso| %0p

‘Jeah Jod E___%o @%_Ev_ _,.SB 10 90 pue wy Aemiolow Jo 9408
‘ybiy se sewiy 4noy Aysusp uonejndod

‘uoneindod aJow paryj auo nq BSIE JO YIXIS dUQD
'2OLIBWY YUON WoJ Juatagp si odoing

adoang ui senssi Ajjiqeurelsng



CR535

%91 919 Nm WwioJt) pauljoap jrets Aq dijel; ybiai

pue aoeds uado 0 ssO| a0
oW ‘saseb asnoyuaalb siow
uoisabuoo siow

sduy g0 aiow ‘sdiuy soBuUO]
:s90uanbasuon

ns pajesoush-yrejom :0doing LIBYLON

401w |elni-ueqin :edoing ulayinog

‘pajdul 1sowe sey oujei jybral

89 Aq Ajjigow eaixe [je AuesaN

“0L61 90UIS PaIGNOP AYIGOW [BqUOSa

~ IEOuBWY YHON O} Jejuys si edoing

adoung ul sanssi Ajjiqeule}sng



» [DBIOA0DB]

Ajises aJe S1$00

|oARI] By ] “aisymAue
OALID pInom | eoloyo s8biny
Siy} pue s8alid 8sol] 10«

isAed duy sy

adoung
uj sanssi
Aujiqeureisng



CRASRS

JJonpaJ uoissiwe pawiejoold
g buibbe| uone|sifig| jo.juoo uoIssIWD
jue|d sal1i0j 1o} bujord peod ueadoing

eyl u uey) Jeybiy sswiy inoy saard [any
‘ :$9101|0d JUBWIUIAACY) -

tabeuew puej JuswuIonob oo
diasn pue| pajusyiio uodsueay-alqnd
) U/W 0€ 4O syl paads epim-eaie
K (7IN) senueo Buiddoys pasiuersapad

| " (IN) sauej buiafs 10 SHIOMIBU BAISUBIXD
(IN) SeaJe jenuspisel ul SeWayos JuIei}sal Jed
:sa101|0d je207T -

.sasuodsail Ao1jod

eao‘__.:m_ ul senssi Ajljiqeurelsng



CRS535™

ISNJOX8 [BI00S Buidnpa. ‘esiou
oid ‘Abisus ssoj buisn ‘uonseb
Jusludorensp ojwouo09s o} buingliy
W\mco\@m\ pug 820} Jo 8joJ 8y} Loddns -,
661.) YJomiau ,suaznio ay) buidogaa( -

-Uuo? m:@:n
-uo9 uj pod

210 Aq Sjens| 066
°N THD ©00D JO UOISSIWe 8anpal

Jueyn sewl|) NN 9} 0} [090}0Id -

ueld ey ‘suoiba. ‘seaue [eini buipunos
. . 1 418y} 0 uswidolanap jo S1s0a Buisodu
SEmzm E_cmEsSS:m aiow, Aq Aujiqeurejsns \mﬁo\m

wouoneIousK OS]

-ins EmE

,,,,,

.Ammm: En_EQo_.w>mG ueqin m_ggc_m?sw&oom cm@@_

:(uonos|es) suawnaop Aajod ueadoins

adoin3g ul sanssi Aljiqeuleisng



(G) Ausieniun

(g) Buninsuoo

(¥7) @1e180 B8l

- (2) uoneysiuiwpe olgnd

J1S$9}04d 10 spjaly Buimoljof 8] wol) pue

(2) wopBury psyun
(¥) ureds

(S) Arey

(€) Auewisn
(¥) puejui4
(2) wnibjog

SSLIUNOD USASS WO SMAIA pajuasaidas spadxe ay |

PBMBIMIBIUL BleM S)e¥IeW B]BISe-|Bal UBGIN UM pUe Sl
SNOoY JO InoiABYaq UOIEIO] Ul YIM Jeljiwe) spadxs Aluam |

adoing ui sanssi Ayjiqeuie}sng



CAS3S

- - padsy
| abe Bupjiopn
%S B USIP|IYD INOYUAA

1 UBIPIIY0 YA

% GG awooul ybiy

aLIoSUI WNIps|y

% 0¢ SWO2Ul MO

dnoib uonendoy

e,

Emt_an_ wepocduw oy Jepodwl jou
S| peoylogybieu jo Aujenb. jejuswivoiiaug

~'Spjoyesnoy Jo 8210yd uoi1eo0[ 8y}
10} 9AIS199p 10 Jueriodwy < :oooE:opcm_mc oy} Jo Alijenb [eluswiuosAUT

adoin3 ul senssi Aljiqeurelsng



CA53%5

%el [

% €l

e

o\omm

%zl __l

uepoduul ?mtan_ sy euoduwy Jou

IABYS( {BUOI}eo0| J0Feourlodw|

adeaspue] / onayisey

juswamaes Jo Alsus(

syledseoeds uado

3SION

uonnjjod iy

10308} [BIUSIUOHAUT

'SPloYasnoy o} Si0jo.} [BJUSWIUOHAUS JueLiodw] 1Soul

Sl 8IE 99BdS Uado 0] SS399E POOD PUE BSIOU JO BIUSSQE ‘JIE UBd|?)

ado.un3 ul sanssi Ayjiqeulelsng



CA835

YOBQPoS) [BJUSWIUCIAUT  wom—— 0oL

sjoedw [BJUSWUCIIAUT s \/

JUSWIUOIIALT

/

Hodsues | 9snh puen

Aunqeurelsns Buijjepoyy



CRSRS

& _ ﬁr._..n.,__ﬁmmn_o.,n asioN *
3 e
& & @ L 3 SMOJ} Jajem punoly)
@ 58 @ ) SMOJ} JGJEM BOBJNG
B ole) O ® = | Aujenb iy
@ 9SION
@& & @ @ O O BISEM pijoS
m
B @ @ 8 6 m. UOIIBUIIBIIOD |10S
& @ & ¢ B B =) uonnjod Jelep
® @ @ uonrjod ay
sesed asnoyuasis)
O 0O aleW!olo
® - SHIPIM
® B O m uonejebap
O 8 & 58 & 8 m | (e0eds uedo) puer]|
®® ® 3 i oM
fBiaug
9 @ en. ole
N@WQWNSSMN@WN“A_I
feoeiz f548348
223838l 295 F318F &
8 £ = o § 235 2|3 =
o = 5 @ 3 g 53 LR -
Q X o 5 & at®
= = — B S ‘D
Sg¢ g g
[ 73 e 1753
SUOISSILLIU| SUOISSILIg $80IN0S8Y

L

pedwi Buons @

pedwieem O

)orqpas) |BJUSWILIOIIAT

Joedw Buons @

edwiyeam O

sjoedw) [ejuawuoling

Aujqeurelsns
Buijlepopy



cl

CRS3S

‘S[opow [ejuawuoiiAug Ag
paiinbal uonnjosai feneds ay) yoe| sjppow podsues) asn-pue| bunsixg

'sBulp]ing Jo sjjem ‘swep se Yyons SiaLIeq punos pue I8A02 puer)
‘AydesBodo) ‘se0.nos uoissiwe uo elep ajebaibibesip Ajjeneds aiinba. -
‘uonosyed sidninw o a|buis
INOYUM IO YIIM S8DINOS UOISSIWS WoJ) 8siou o uonebedold oy |apow -
| sjepouw uonebedo.d asioN
‘sBuipjing esu-ybiy pue eale
dn-}jing ‘eoeds usaib se yons SOllsu8loeIBYD BOBLINS PUB UOIIBAS|S SB
yons sainjesy (ediydesbodo] pue s821nos uoissiwe Jo ejep Joise) alinbal -

'uofjoeal [ediuIaydoloyd INOYUM IO LIIM S82INOS UOISSIWS
Wio} sjuein|jod Jo uolNQUISIP [BUOISUSWIPEBIY) JO -OM] B} [OPOU -

sjepow uoiNqLIsIp 1y
(sajdwexa) sjapow jejuswuoinug

Aupiqeureisns Buijjepopy



CAS3S

sx3oeqpasy ||y
speduwy ||y

indui Jo
uonebasbbesip jeneds

el

¥98qPaa) paywr 39eqpas) payw|

speduw ||y sjoedun maq

“Indino jo uonebaibbesip
uonebaibbesip jeneds _ jeiteds oN

Aupiqeureisns Buijepopy



CAS3S

4!

'sjgssnig “'S 931VHLS -

oeqllg ‘'vs eruedwoy A enbjusyog jervieyy -

UB(IIN /IS OLIO}II3] @ jjiodsel] -

abpuquien “py7 steupied ¥ anbiuaya3 jeroseyy -
uopuo ‘uopuoy abajjon Aysieniun -

punwyoq ‘(M ¥s) 1eusbspy pue uuew.sayards -
punwyo( jo Ausieaiun ‘bujuueld jeneds jo ainysuy -
(101BUIDI00D) DJUISIOH “PIT SiUBYNSUOD [T -

slauled

'S108jj0 wivl-buol Jisy} syelisuowsp o} pue salbajels ueqin
d/qeulelsns auljep o} salbojopoyIsW pue SJ00] JUSWSSOSSE Aonjod
Modsueu) pue asn puej pajeibajur 1se) pue dojaaep ‘yosessa, 0] -

SaAI103[qO

\..ttam:.ﬁ_mmaw.dmgm_ buyseaiouy 1oj podsuely pue
8S[] PUE’ 10§ $319]10d 40 yaieasay pue Bujuueld
| |

——— ] SI0d04dd



PROPOLIS

Case study

cities/models

15




CAS34

aledwos — aseqejep

SHIOM]aN AII

[opow

S0LIeUdS

10U

si9

*..

91

aseqelep

SI19

7 |
:

_19pO punwipioqg Si10dOYd



CRE3RS

Zi

1

oL |
suosiad g |
8,_._ ©

.. mommw cmag

feusnpU)

AISuBp Mo _m_Emu_wmmﬂ

Ausuep-ybiy [enuepisoy, e
] |

. souobejes esn-pue |

BJEP 19]SBI O] BIED [BUOZ JO UOISISAUOD

_|8popy punwiLoq SI10dOHd




CRS34

8l

SIED " - LOG NN sdli} Jeo [euozesjul e
SIBD 00S - L) Bunired suoz oy MI0MIBU Wol) sduy Jeo gL
sieo gQ) - | JHOMBU 0 sl0Z woyy sdy) ssa0oe Jes 0/9

-$H{Ul] {euonouny Lo aiyely 1eoa snid

Sdyjen iesou

\, |ooe
ob 0zg
0Lz

099

08t
08
7~

0£S
oz Oct
ore

- BlED J8)Sp) Q BIBD JIOMIBU JO UOISIBALON
|

~— — 19POJl pUNWLIOG SITOdOHd



CRS35

1Jouaq oIWou09

adeds uado o} Aupqissooay

SeoInBS 0] Alljiqissadoy

aliued Ao o} Ayjigissaooy

S8POW Mmojs pue Modsuel) agnd Jo g0
olyjel} ui yusads sl [e10 |

9sn puej wouj ureb Ajanonpaoly

uoifies Buipunolins jo Ayjeup

9.U80 Ao Jo Alpenp

prepuejs BuisnoH

voijebaibog

9SI0u 0] 8iNSodxa Jo adisnp

°ON 01 ainsodxa jo aonsnp

INd 01 8insodxa jo adisnp

Sljeuaq djwouodd Jo uolNgLISIp Jo aonsnp
saunfu oiel |

Ssiirele] oiel |

asiou d1el} 01 aunsodxg

Buisnoy je °oN o} ainsodxg

Buisnoy 1e podsuen Wwol N d ol sinsodxg

aoeds uado jo Ajenp

2oeds uado jo uonejuswbe.y
UONONASUOD Mmeu [eUOHIPPE 10j paap
abeianod pue

s1onpoud Jlo jersuiw Jo uondwnsuo)

Lodsuel} woyy spunodwiod ojueblio ali1ejon
Hodsues} wouy seseb buifyploy

Hjsusg

olyel) pue
Aunqisseaay

saiyiunuioddo

Aynb3z

Yijeoy
Ajjenb
jejuswuonaug

§82.n0s8.4
jeinen

uonnjiod u1y

Hodsueu) uiou) saseb esnoyuseit) abueya ajewn

2IWOU09T

|RI120S

[UBWIUOIAUY

61

SJ0joBIpuUl
Ajlqeureisng

SIT0d04d



Population
2021

CHSIS



<
~

CHRSI

¥4

=
=

pET A
u!\ﬁi\% i
i il

i

BT
i

_ “ XA 14
| Juawhojdwy










Land use

CAS3S



Land coverage

202

25









CAs3S




CHE3S




Open space

202

_uand

CAS3S

30



CRE3S

LE

¢0¢

aoeds uado jo uonejuswbe.



CRSIS

9oeds uado pue asiou 21

ct

¢0¢
Heil



CRE3S

€€

120¢
aoeds uado Jo Aujenp






CRS35

1

| WoBqpPes) [BIUBWUOIIAUS pue
spoedw] [eluswuoIIAUS U104 Jo Buljjppowu sy} Juued sjepow
Jodsued} asn-pue| uole|nwisosoiw ayebalbbesip Ajjeneds AluQ

WoBqpPaad) [elUSWUOIIAUL JO Buljepow pajwij Ajuo
INQ sjoeduuy [eluswuoIIAUG JO Buljjepow sy sywiad siepow
uodsuel) esn-pue| Jo jndino ey Jo uonebaibbesip jeneds

‘Sjepow [eluauiuoiiAue Ag palinbai
uonnjosal [erjeds ay) yoe| sjepow podsuell asn-puej bunsix3

)oB(Pad) [e1OUWUOIIAUS
pue sjoedw! elusuiuodiaug Jo Buljjepow 8y} salinbai sjepow
1odsuel) 8sn-pue| Ul S|9POW [EIUSWUOIAUS JO uoneibajul ay |

sSuoISNjou0)



CAS3E

9€

wjy8~ goa/200

wijy-e~pouw/powd =
= 0.clpndil/ep puntuiop-iun-Bunugjdwines pndiyy.apy
[8pouwl punwioqg Sit0d0dd

sijodo.d/ij uody - mmmy/.any
SI70d0dd

uoljew.ojul IO\



